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BENJAMIN   FRANKLIN. 


PART  III. 


GENERAL  POLITICS  AND  COMMERCE. 


OBSSSITATIONS  CONCERNING   THE   INCREASE  OF 
MANKIND,   PEOPLING   OF  COUNTHIES,   &C. 

1 

Written  in  Pemuylvanta,  1751. 

1.  Tables  •£  the  p9oporti<»  of  Brarmges  to 
ViitiB,  of  deatts  to  birtte»  of  marriages  to  Ibt  mmiH 
bar  of  JDihahitants,  Jcc  fonaed  cm  obsarratHOi 
made  upon  the  bills  of  martality,  chnrtemags,  ftc 
of  popiAous  cities,  will  not  suit  ca^usilries ;  nor  itill 
tables  f<mned  and  observations  made  on  fell  se^ 
tied  old  c<nmtriesy  as  Europe,  suit  new  eouatnss. 
Si  America*  - 

S.  For  pe(q;>te  increase  in  proportion  to  tiienmn^ 
ber  of  marriages,  and  that  is  greats  m  proportion 
to  die  ease  and  convemence  of  suf^rting  a  &mily* 
When  fiunilies  can  be  easily  su|ipMted,  more  psr-i 
manyi  aad  earlier  ui  life. 

VOL.  II.        ^d  A 


Digiti 


ized  by  Google 


2  WRITINOS  OF   BENJAMIN    FRANKLIN. 

3.  In  cities,  where  all  trades,  occupations,  and 
offices  are  full,  many  delay  marrying  till  they  can 
see  how  to  bear  the  chains  of  a  family;  which 
charges  are  greater  in  cities,  as  luxury  is  more  ccmi* 
mon ;  many  live  single  during  life,  and  continue 
senrants  ^o  fiBomlies,  journeymen  to  irades,  kc. 
Hence  cities  do  not,  by  natural  generation,  supply 
themselves  with  inhabitants ;  the  deaths  are  more 
than  the  births. 

4.  In  countries  full  settled,  the  case  must  be 
nearly  the  same,  all  lands  being  occupied  and  im* 
proved  to  the  height ;  those  who  cannot  get  land, 
must  labor  for  otiiers,  tiiat  have  it ;  when  laborers 
are  plenty,  -their  vfages  will  be  low;  by  low  wagw 
a  family  is  supported  vnth  difficjulty ;  Hm  difficulty 
deters  many  from  marriage,  who  tiieiefore  long 
continue  servants  and  single.  Only,  as  the  cities 
takei  flQipplies:  ctf  people  ^pmi  theconnti^;  and 
tiMreby  make  a  little  more  room  in  tile  country, 
Hianiage  is  a  UMemoiie  encouraged  there,  and  tbe 
births  exceed  tiie  deatlis. 

.  5.  Ore^t  part  of  Europe  is  ftilly  settled  with  hwh 
bandmen,  manufaetoreins,  &c.  and  tberdore  cannot 
i^w  much  increase  in  people.  America  is.  cln^y 
occupied  by  Indians,  who  subsist  mostly  by  faont^ 
ing.  But  asafae  banter,  of  tadl  men,  requires  tl^ 
greatest  quantity  of  laiid  from  whence  to  draw  him 
subsisteBce,  (the  bud^andman  subsisting  on  much^ 
km,  the  gardwer  (A  still  less,  and  the  mano&c* 
tnrer  requiring  least,  of  all)  the  Ewopeans  fownl 
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America  as  AiUy  settled,  as  it  well  could  be  by 
hmters;  yet  these,  having  laige  tracts,  weie  easily 
pTCrrailed  on  to  part  with  portions  of  territory  to 
the  new  comers^  who  did  not  much  int^ere  with 
the  natives  in  hunting,  and  fumiriied  thein  with 
inany  things  they  wanted. 

6«  Land  being  thus  ^enty  in  America,  and  60 
ch^tp,  as  that  a  laboring  man,  that  underetands 
husbandry,  can,  in  a  short  time,  save  money 
enough  to  purcbaee  a  pfece  of  new  land,  sufficient 
for  a  plantation,  whereon  he  may  subsist  a  family; 
such  are  not  afraid  to  marry :  for  if  they  even  look 
fiaur  enough  forward  to  consider  how  their  children^ 
when  grown  up,  are  to  be  provided  for,  they  see, 
tiiat  more  land  is  to  be  had  at  rates  equally  easy, 
all  circumstances  considered* 
.  7.  Hence  marriages  in  America  are  more  gene* 
fld»  and  more  generally  early,  than  in  Europe. 
And  if  it  is  reckoned  there,  that  there  is  but  one 
marriage  per  annum  among  100  parsons,  perhi^ 
we  may  here  reckon  two ;  and  if  in  Europe,  they 
have  but  four  births  to  a  nuurriage,  (many  of  their 
marriages  being  late)  we  may  here  reckon  eight,  of 
which,  if  one  half  grow  up,  and  our  marriages  are 
Hade,  reckoning  one  witti  another,  at  twenty  years 
of  age,  our  people  must  at  least  be  doubled  every 
twenty  years. 

8.  But  notwithstanding  this  increase,  so  vast  is 
the  territory,  of  North  America,  that  it  vnll  require 
many  ages  to  settle  it  folly ;  and  till  it  is  fully  set* 
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tied,  labor  will  nev^  be  clieap  h«^  wbsrendmafe 
coatmues  long  a  labora:  for  others,  but  gets  a  plan-^ 
tatioa  of  his  own ;  no  man  continues  lon^  a  jour* 
neyman  to  a  trade,  but  goes  among  tiiose  new  set* 
tlex9,  and  sets  np  for  himself,  &c.  Hence  labor  is* 
no  cheaper  now,  in  Pennsylvania,  tfaaa  it  w» 
tidrty  years  ago,  though  so  many  thousand  labor- 
ing people  have  been  imported  from  G^nnany  and 
Ireldnd. 

fl;  Tl»  danger,  therefore,  of  these  colonies  inter^ 
feeing  with  their  mother  country  in  trades,  that 
dq)end  on  labor,  manufactures,  &c.  is  too  remote 
to  require  the  attention  of  Great  Britain. 

10.  Bnt, '  in  proportion  to  the  incnease  of  the  co*- 
lollies,  a  vast  d^nand  is  growing  for  British  mana* 
factures ;  a  glorious  market,  wholly  in  the  power  - 
of  Britain,  in  which  foreigners  cannot  interfere, 
which  will  Increase,  in  a  short  time,  even  beyond  - 
her  power  of  supplying,  though  her  whole,  teade 
should  be  to  her  colomes.  ***** 

12.  It  is  an  ill-grounded  opinion^  that,  by  tbe 
labor  of  slaves,  America  may  possibly  vie  in  chiMip* 
Hess  of  manufactures  with  Britain.  The  labor  of 
slaves  can  never  be  so  cheap  here,  as  the  labor  of 
working  meii  is  in  Britain.  Any  one  may  compute 
it.  Interest  of  money  is  in  the  colonies  from  6  to  ^ 
10  per  cent.  Slaves,  one  with  another,  cost  ZM. 
sterling  per  head.  Reckon  thai  the  interest  of  the 
first  purchase  of  a  slave»  die  insurance  or  risk  on 
his  life,  his  clothmg  and  dfet,^  expense  in  his  sick* 


Digiti 


ized  by  Google 


PART  III.      POLITICS  AND  OOHMBKCE.  5 

ness  and  loss  of  time,  loss  by  his  neglect  of  bnsi* 
ness,  (n^lect  is  ns^iiral  to  the  many  who  is  not  to 
be  ben^ted  by  his  own  care  or  diligence)  expense 
of  a  driver  to  keep  him  at  work,  and  his  pilfiering 
tool  time  to  time,  almost  every  slave  being,  from 
the  nature  of  slavery,  a  thief^  and  compere  the 
whole  amount  with  the  vrages  of  a  mann&cturer  of 
iron  or  wool  m  England,  you  vrill  see,  that  labor 
isaouch  draper  there,  than  it  ever  can  be  by  ne- 
groes here.  Why  then  will  Americans  purchase 
daves  ?  Because  slaves  may  be  kept  as  long  as  a 
Btan  pleases,  or  has  occasion  for  their  labor,  wlnle 
hnred  men  are  centimally  leaving  their  master 
(oftai  in  the  midst  of  his  business)  and  setting  up 
fi>r  themselves.  ^  8. 

IS.  As  the  increase  of  people  depenxls  on  the 
encouragement  of  marriages,  the  following  tilings 
must  diminish  a  ration,  viz*  1«  The  beii^  con- 
ipieKd ;  for  the  conqnbrors  will  engross  as  many 
oftoss,  and  ex!act  as  much  tribute  or  profit  on  the 
Ubor  of  the  conquered,  as  will  mamtain  them  io 
tiieir  new  establishment;  and  his  diminishing  the 
subsistence  of  the  natives  discomcages  their  mar* 
oages,  and  so  gradually  diminishes  them,  whfle 
the  fore^ers  increaaa.  2.  Loss  of  territory.  Thus 
the  Britons,  bring  driven  into  Wales,  and  crowded 
togetiier  in  a  barrel  country,  insufficieirt  to  suj^rt 
iadi  great  numbers,  diminished,  till  the  people 
bore  a  proportion  to  the  produce ;  while  the  Saxons 
ioeieaaed  on  their  abandoned  famdsy  till  die  island 
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became  full  of  English.  And,  were  die  English 
now  driven  into  Wales  by  some  foreign  nation; 
there  would^  in  a  few  years,  be  no  more  English- 
men in  Britain,  thsm  there  are  now  people  in 
>Vatea.  S.  Loss  of  trade.  Manufactures,  exported, 
draw  subsistence  ifrom  foreign  countries  for  num* 
bers,  who  are  thereby  enabled  to  marry  and  ra&e 
families.  :  If  the  nation  be  deprived  of  any  branch 
of  trade,  and  no  new  employment  is  found  foPlbe 
people  occupied  in  that  branch,  it  will  soon  be  de^ 
prived  of  so  many  people.  4.  Loss  of  food.  Sup^ 
pose  a  nation  has  a  fishery,  which  not  oiily  em« 
ploys  great  numbers,  biit  makes  the  food  and  sub-^ 
sistenceof  the  people  cheaper:  if  another  nation 
becomes  master  of  the  seas,  and  prevents  the 
fishery,  the  people  will  diminish  in  proportion!  as 
the  loss  of  employ  and  deamess  of  provision  makes 
it  more  difficult  to  subsist. a  famHy.  5.  Bad  govemr' 
ment  and  insecure  property.  People  not  only 
leave  such  a  country,  and,  settling  abroad,  incor* 
pbrate  with  other  nations,  lose  their  native  lan- 
guage, and  become  foreigners;  but  the  industry  of 
those  that  remain  being  discouraged,  the  quantity 
of  subsisteikce  in  the  country  is  less^ied,  and  the 
support  of  a  £unily  becomes  more  difficult.  So 
heavy  taxes  tend  to  diminish  a  people.  6.  The 
introduotioh  of  slaves.  The  negroes  brought  into 
the  En^h  sugar  islands,  haye  greatly  diminished 
the  whites  tiiere :  the  poor  are  by  this  means  de^ 
prived  of  einploym^it,  whik  a  few  fiainilies  acquire 
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▼ut  esittas^  wiucfa  i(iiey  Kpeml  on  ftir^ign  luxuries'; 
andj  edttcating  dieir  diildreii  in/tke  babits  of  tiKMie 
koiirieS).  the  same  income  is  needed  for  the  support 
of  one,  that  might  have  maintained  one  hundred. 
Hie*  wfaitefs  who  have  slaves,  not'  labbiing,  are  en- 
Caebled,  andtheiFe&>ieBot80gena»dlypfoiific;  the 
^AsLvm  hemg  worked  too  hard,  and  ill  fed,  their 
ow^talMiis  ace  Inoken,  and  the  deaths  anicmg 
them  aie  more  thian  thebirtbi ;  so  that  a  continual 
Hxqifiiy  m.ndededAomi  Afiica.  The  northern  colo^ 
wes,  having  few  slaves^  mcvease  in  whites.  Slaves 
also  pejorate  the  families  that  i»e  them;  the  white 
dnldren  become  proiid,  disgusted  with  labor^  and^ 
being  educated  in  idlaaess,  are  rendered  unfit  to 
get  a  tiving  by  industry. 

14.  Hence  the  prince,^  tfai^  acqiiiies  oew  terri^ 
tory,  if  he  finds  it  vacant,  or  rerhovm  ^e  natives 
to  give  faffi'ownpeo[de  roam; — ^the  l^islator,  Ibat 
makes:^fectual  laws  for  pMm<rting  trade,  increase 
ing  employment,  improving  land  by  more  or  bettoih 
tillage,  prcodding  more  food  by  fishiesries,  secnnng 
property,  &c. ; — and  the  man  that  invaits  new 
tndes,  arts  or  manufectures,  or  new  improvements 
hi  husbandry,  may  be  properly  railed //i/Aer^  o/* 
thdrtuitUm^  as  they  are  the  cause  of  the  generation 
<tf  multitudes,  by  the  encouragement  they  afibrd  to 
uttmriage. 

16.  As  to  privik^es  granted  to  the  marmd^ 
(such  as  tbejW  trium  Ubcrarum  among  the  Romans) 
they  may  hasten  the  filling  of  a  country,  that  haa 
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been  tiunned  by  war  or  pestilence,  or  Hmt  has 
o&erwiae  vacant  torntory^  but  cannot  increase  « 
peefd^  beyond  the  meai^  provided  fw  their  snbaut- 
0nce. 

16.  Foreign  hoaurieB,  and  needlesB  manwfiau:- 
tores,  imported  and  used  in  a  nation,  do,  by  the 
same  reasoning,  increase^^  people  of  the  nation 
tiiat  furnishes  them,  anddiminish  the  people  of  the 
nation  that  uses  them.  Laws  therefore  ^t  pro- 
"vent  sueh  imputations,  and,  on  the  contrary,  pro* 
mote  the  exportation  of  maniifiMstures  to  be  eos- 
Bumed  in  fonrign  coimtries,  may  be  called  (with 
respect  to  the  peo[^  that  make  diem)  gmeratwe 
laws,  as,  by  increasing  aubustence,  they  enconn^ 
marriage.  Such  laws  likewise  streii^pthen  a  ODun* 
try  donUy,  by  increasing  its  own  people,  anddimi- 
u^bing  its  neighbors. 

17.  Some  £uropea;n  nations  prudently  reftijw  4o 
cimsuma  die  manufactuces  of  East  .India : — they 
dM>nid  likewise  foibid  them  to  thenr  colonies;  for 
Ihe  gain  to  the  merchant  is  not  to  be  corapafred 
widi  tiie  loss,  by  this  means,  of  people  to  Hie 
nation. 

t&  Home  luxury  ip  the  great  inareases  die  mh 
tkm's  raoaiu&clurers  employed  by  it,  who  are 
maaiy,  and  only  tends  to  diminish  the  fiunUies  that 
indulge  in  it,  who  are  few.  The  greater  the  com- 
men  fausdiionahle  expense  of  any  mnk  of.  people, 
the  moie  cautious  ^ey  are  of  maniage.   TbeiefoM 
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I 

1dxiu7  dibidd  never  be  saflbied  to  become  com* 


19.  The-great  ttcvease'^  oftpring  in  {mrttcolar 
fiualies  is  not  always  owing  to  greater  fecundity  of 
MEtme,  bat  sontelsmes  to  elntttitfilesvof  incttfi^  in 
the  beads,  and  industrious  educettion,  by  wtncb 
*  the  children  are  enabled  better  to  provide  fbi^  Ibetn- 
sebres,  and  thdr  msotying  early  iis  tocburs^ed 
Mm  thetptos^ec^  of  good  subsigltence. 

aa  Iflk&^'bea  sect,  therefore,  in  our  nation, 
Umlt  ngBjrd  imgziity  end  industry  as  religious 
doElies,  and  educate  their  childr^i  tlierehi,  more 
than  othMB  CjMunonly  do,  such  sect  muM  conse^ 
i|Mmtly  uicneaae  more  by  ntatural  generation  than 
any  ^Aat  sect;  la  Bvitain. 

-  2U  The  infKiitaition  of  foreigners  into  a  country 
that  has  as  naof  iiriiabitaBts  as  the  piesent  am- 
piofn^ote  ^and^pie^isions  ^^rabi^stence  wfi)  bear, 
wffi  be  inttle  end 'no  increase  of  people,  unless  the 
ttMr*c6met8  htave  mora,  induikry  smd  frugality  than 
tfie  jMiivea,  aui  then  they  will  provide  wore  sub- 
aBtBDce^sB^iacreaseinithecooiitryf  but  they  wiU 
gyadoaliii  eat  die  nativ^  out  Nor  is  it  necessary 
ttt  4»ii^  at  jfardgners  to  .fin  up  any  occasional 
v«ealMqr  ihia  country ;  !f<n*B«di  vacancy  (if  the  la^tv 
aMgaadyf  14v  1^  will  isoan  he  fiUed  by  m^ural 
gtmmtkm*  "Who  t»amerw  find  the  vacancy  made 
mSmedknjFmtLoei  or  other  warlike  Nations,  by 
•epiagseof heroism 40 "y^^  infVance,  by 

the  ejqpidsion  of  "ttie  pMfcestant^ ;  in  England,  by 


Digitized  by  LjOOQIC 


10         WRITINGS  OF   BENJAMIN  FBANKLIN. 

ibe  9ettlgi9^at  of  her  calonies ;  or  in  Quinea,  by  a 
hundred  years'  exportation  of  slaves,  that  his 
blackened  half  America  ?  The  thmneas  of.  the  in- 
fae^tants  in  Spain  is  owii^  to  national  pride,  and 
idlei^ssy  and  otiier  causes^  rather  th«i.to^  the  ex* 
plosion  of  the  Moors,  or  to  the  making  of  i^w  set* 

denients*     ; .    .  

22.  Th^re  is,  in  short,  no  bound  to  .the  prolife 
nature  of  plants  or  animals,  but  what  is  made  by 
t^aur  crowding  and  inter;fering  with  each  others 
means  of  subsist^cel.  Was  the  face  oi  the  earth 
vacant  of  other  plants,  it  might  be  gradually  sowed 
and  oversiNread  with  one  kind  <mly,  as,  for  inh 
staiice,  with  fennel :  and  were  it  empty  of  odier 
inhabitants,  it  might,  in  a.  few  ages,!  be  nei^enished 
j(row  on^  nfttion  only,  as, .for  inc^aace,  with.  En- 
glishmen* Thus  tha^.are  supposed  to  be^ilow 
Inwards  of  cme  million  of  Ee^lisk  sbuls  in  JiotHkn 
America  (though  it  is  tiiought  scavce  .80,000  have 
be^i  broiight  orar  sea),  and  yet  periiaps  there  is  not 
one  the  fewer  in  Britain,  but  cather  many  miMe,  on 
account  of  tiie  employment.  ;the  coldmes  affinrd  ta 
mani^actnrtes  at  home.  This  miiUon  -.  doubfing^ 
sujpiHOse  but  once  in  25^  years,  will,  in  anc>t)ierden^ 
tmry,  beiioore  than  the  peojjfllQ  of  England;  Mdk;the 
Sij^i^atest  noiQber  of  Englishmen  will  h^  dnlhis^side 
the  water.  What  an  aceesisioni  of  power  to  the 
British  eijiipire  by  sea  as  w«ll  ^  land ! ,  What  in- 
qpesusepf  jti^deandnav^e^^  WhAtnnmhmitf 
shipfii  a^^  seamenl.  We  kwe  be^»here  but  littie 
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more  than  a  hundred  years,  and  yet  the  fi*oe  of 
our  privateers  in  the  late  war,  united,  wa§  greater, 
both  in  men  and  gnns,  than  that  of  the  whole  Bri* 
tish  navy  in  Queen  Elizabeth's  time.  How  import* 
ant  an  affair  then  to  Britain  is  the  present  treaty' 
for  settling  the  bounds  bdween  her  cc^onies  and 
the  French?  and  how  car^nl  diould  she  be  to 
secure  room  enough,  since  on  the  room  dqp^di 
so  much  the  increase  of  her  people  ? 

23.  In  fine,  a  nation  well  regulated  is  like  a 
polypus  :*  take  away  a  limb,  its  place  is  soon  mfp- 
plied :  cut  it  in  two,  and  each  deficient  part  shall 
speedily  grow  out  of  the  part  remaining.  Thus,  if 
you  haye  room  and  subsistence  enough,  as  you 
may,  by  dividing,  make  ten  polypuses  out  of  one> 
you  may,  of  one,  make  ten  nations,  equally  popu- 
lous and  powerful :  or,  rather,  increase  the  ni^tioa 
teiifold  in  numbers  and  strength.        *       *       * 

Remarks  on  some  of  the  foregoing  Observations, 
showing  particularly  the  Effect  which  Maimers 
have  on  Po^Uuion. 

FROM  RICHARD  JACKSON,^  ESQ.  OF  LOMDO;N,  TO  BEN- 
JAMIN FRANKLIN,   ESQ.  AT  PfilLADELFHIA. 

Dear  Sir,  ^ 

It  is  now  near  three  years  since  I  received  your 

>  la  1751.        *  A  water  insect,  well  known  to  naturaliits. 
^  An  English  barrirter  of  eminence    aiid  an  intimate  ifriead 
ofDr.Fmkli*. 
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axoei^it  Observations  on  the  Increase  of  Mankind^ 
4^.  in  ivfaich  you  have  with  so  much  sagacity  and 
flcouracy  shown  in  what  manner,  and  by  what 
oau]^,  tiiat  principal  means  of  polkical  grandeur 
is  he&t  promoted;  and  have  so  well  supported 
those  just  inferences  you  haye  occasionally  drawn, 
cdncemiiig  the  generkl  state  of  our  American  colo- 
nies, tod 'the  views  and  conduct  of  some  of  die  in- 
haUtants  of  Greftt  Britain. 

You  hfave  abuiadantly  proved,  that  natural  fecun- 
dity is  hardly  to  be  considered,  because  the  vis 
generandi^  ad  fe,r  as  we  know,  is  unlimited;  and 
becatise  expaience  shows,  that  the  numbers  of  na- 
tions are  altogether  governed  by  collateral  causes, 
&nd  among  these  none  of  so  much  force  as  quan- 
tity of  subsistence,  whether  arising  from  climate^ 
Koil,  improvement  of  tillage,  trade,  fisheries,  se- 
cure property,  conquest  of  new  countries,  or  other 
figivorable  circumstances. 

As  I  perfectly  concurred  with  you  in  your  senti- 
meirtis  on  these  heads,  I  have  been  very  desirous 
of  building  somewhat  on  the  foundation  you  have 
dieie  kid ;  and  was  induced,  by  your  hints  in  the 
twenty-&*8t  section,  to  trouble  you  with  some 
thoughts  on  the  influence  manners  have  always 
ttad,  And  are  always  likely  to  have,  on  the  num- 
bers of  people,  and  their  political  prosperity  in 
geBsral* 

The  end  of  (sv^ry  mdividual  is  its  own  private 
good.   The  rules  it  observes,  in  the  pimsuit  of  this 
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goody  aie  a  sjnM^  of  fnropMiiiQM^  ahuort  fstmrf 
one  founded  in  anthority ;  that  %  derivn^  their 
weight  from  the  cBe£t  given  td  one  or  more  per- 
8C»B,  and  not  from  d^noiffitmlBon. 

And  duB,  m  fliemost  knportiskiit  as  wdl  as  the 
other  afikirs  a£  life,  is  the  case  even  of  the  wisest 
and  philosb^ncal  part  of  the  hiiman  species ;  amd 
tfa^  it  riiocdd  be  so  is  the  less  strange,  wheA  we 
consider,  that  it  is  perhaps  impossible  to  prove, 
HxeA.  hdug^  Or  life  kaelf,  lias  any  other  vdue  than 
what  is  set  on  it  by  anthority. 

A  confimration  of  this  may  be  derived  from  the 
observation,  that,  in  every  c6imtry  in  the  universe, 
happiness  is  sought  upon  a  different  plan  $  and, 
even  in  the  same  country,  we  see  it  placed  by  dif- 
Ssreiit  i^;es,  profesedons,  and  ranks  of  men,  ill  the 
irttainment  of  enjoytti^its  utterly  unlike. . 

These  propositicms,  as  well  as  othei»  framed 
ufom  tiiem,  become  halntual  by  d^rees,  and^  as 
Hnej  govern  the  detemunation  of  the  will,  I  ^ail 
^Km  moral  habits. 

There  isanotfaet  set  of  habits,  tliat  have  the  di*- 
nctioB  of  the  members  of  Hie  body,  that  I  Icall 
therefore  mechanical  habits.  These  compose  What' 
we  commonly  call  the  arts,  which  are  more  or  l^s 
liberal  or  mechanical^  as  they  more  or  less  partake 
of  asmstance  fi*om  die  operalMms  of  the  mind. 

Tbt  amuhis  of  the  moral  habits  of  each  iodi* 
vidtaal,  is  tbe  manners  of  that  individual ;  the  cu^ 
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Umbis  of  the  maaiim  of  individiiab  makes  up  th^ 
manners  of  a  nati<m. 

The  happiness  of  individuals  is  evid^itly  the  vi* 
timate  end^of  political  society;  and  political  wel* 
fare»  or  the  strength,  splendor,  and  opulence  of  the 
state)  have  been  always  admitted,  both  by  political 
writers,  and  the  valuable  part  of  mankind  in  ge^ 
l^ral,  to  conduce  to  this  end,  »nd  are  therefore 
desirable. 

The  causes  that  advance  or  obstruct  any  one  of 
these  three  objects,  are  external  or  internal.  The 
latter  may  be  divided  into  physical,  civil,  and  per^ 
sonal ;  under  which  last  head  I  comprehend  the 
moral  and  mechanical  habits  of  mankind.  The 
physical  causes  are  principally  climate,  soil,  and 
number  of  subjects ;  the  civil,  are  government  and 
laws;  and  political  welfare  is  always  in  a  ratio 
composed  of  the  force  of  these  particular  causes ; 
a  multitude  of  external  causes,  and  all  these  inter^ 
nal  ones,  not  only  control  and  qualify,  but  are  con- 
stantly acting  on,  and  thereby  insensibly,  as  wdl  as 
sensibly,  altering  one  another,  both  for  the  better 
and  the  worse,  and  this  not  excepting  the  climate 
itself. 

The  powerful  elficacy  of  maimers  in  increasing 
a  people  is  manifest  from  the  instance  you  men- 
tion, the  Quakers ;  among  them  industry  and  fru- 
gality multiply  and  extend  the  use  of  the  neces- 
saries of  life :  to  manners  of  a  like  kind  are  owing 
the  populousness  of  Holland,  Switzerland,  China, 
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Japaiii,  and  OKMKt  parte  of  Indmtiai,  &cl/iii  every 
oneof  wUdi,  deforce  of  extent  of  temtory  and 
ftrtility  of  soil  is  multiplied,  or  their  wast  compen- 
oatedy  by  indastry  and  fimgality* 

Neitiier  toatnre  nw  art  hare  contaribated  much 
la  tlie  production  of  sidisisEteBce  in  8ivitgeiiattd» 
Tek  we  see  frugality  preserves  and  even  increases 
AmflieB  that  live  on  their  fortunes,  and  whidi,  in 
Bngland,  vve  call  the  gentry  ^  and  the  obstfvation 
we  cauBOt  batnMke  in  the  southern  part  of  this 
kmgdom^  Aat  those  &Bnfies,includii^  all  supe- 
rior Mes,  are  gradudly  becoinmg  extinct,  aftmte 
tiK  deaiesf  proof  that  luxury  (that  is,  a  greater  ex* 
peiiae  of  subsirtence  than  in  {nnidence  a  man  ought 
to  consume)  is  as  destructive  as  prc^rtionaUe 
mmat  of  it ;  but  in  Scotland,  as  in  Switzeri&nd,  tbe 
gemtrj^  tfaoi^  one  with  another  they  have'notone* 
fowlho^&erinooffie,  increase  in  number. 
'  And  heate  I  cannot  hieip  reaaaridng,  by  the  bye, 
how  wdl  founded  your  distinction  is  between  the 
mcrease  of  mankind  in  did  and  new  settled  coun- 
teiea  in  genenl,  and  more  partjcahnfy  in  the  case 
af  fimnties  of  condition,  ht  America,  where  the 
expenses  are  more  confined  to  necessaries,  and 
tlHMe  nteessaries  are  cl^ap,  it  is  common  to  see 
Aore  one  hundred  persons  descended  from  one 
lifing  old  man.  In  England,  it  firecpiently  hap* 
pens,  where  a  man  has  seven,  e%fat,  w  more  chil- 
dben,  there  has  not  been  a  descendant  in  the  next 
generatioii,  occanoned  by  the  dtfkulties  the  num- 


Digiti 


ized  by  Google 


f 

18        WRITINGS  OP  BMHiAUWm  TUMMLUVJ^ 

bw  of  diil4>iM  bw  broi:^fat.oa  tiie  tuaoAjf  bat  a  1 
fioos  dear  country^  said  wfatoli   have  pvevtenied 
their  man^ying. 

That  this  is  more  owiitg  to  luxury  than  meee 
nl^aiit,  t^ppears  from  what  I  have  said  oi  Scotland, 
^mA  more  plamly  from  parts  of  EnglaiMl  remote 
frmn  London,  in  most  of  which  the  necessaries  of 
life  are  neaiAy  aa  dear,  in  some  deaiier,  tiian  Imm* 
don,  yet  the  people  of  ail  ranks  marry  and  breed 
upchildren. 

Again:  among  the  lower  ranks  of  life,  none 
produce  so  few  cbildi^  as  servants.  TUs  is,  in 
somemeasure^  to  be  attributed  to  thpir  sitaation, 
which  hmderamarriage,  bat  is  also  to  be  attriboted 
to  their  luxury  and  corruption  of  miemnere,  which 
are  greater  than  among  any  other  set  of  pec^ife  in 
England,  and  are  the  consaqufflice  of  a  nenesc 
view  of  the  lives  and  -persons  ef  a  supmor  raeak, 
than  any  inferior  rank,  without  a  proper  edttca- 
tion,  ought  to  have. 

The  quantity  of  scAisistence  fai  E^pland  has  nb- 
qaestiouaUy  become  greater  foe  many  ages ;  and 
jdt,  if  ihe  .mhafakanlEr  are  more  numerous,  llieyi 
eertedply  are  not  so  ill  proportion,  to  our  in^pone^f 
ment  of  the  means  of  support  I  am  apt.to  HmJk 
there  are  few  parts  of  this  kingdom  that  have  not 
been  at  some  former  time  mora  populous  tfa«n  aH 
pcedent  I  have  several  cogeirf;  rcaacgis  for  tbinkimgi 
80  of  great  part  of  the  cduotieB  I  am  moBtiali* 
mately  ac^piainted  with ;  bnt^  a».  tiiey  were  pro- 
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hMj  not  alt  ttdst  popuious  at  the  same  time, 
asd  as  some  of  our  towns  are  visil^y  and  vastly 
grown  in  bulk,  I  dare  not  suppose,  as  judicious 
man  hare  done,  that  £ngland  is  less  peopled  than 
nef^scoviH!^ 

The  growth  of  our  towns  is  the  effect  of  a  change 
ofmuaBerSf  and  improvement  of  arts,  common  to 
ait  £urope;  and  though  k  is  not  imagined  that  it 
has  lessened  tiie  country  growth  of  necessaries,  it 
has  evidently,  'bf  mtrodncing  a  greater  consump- 
iS^H  of  them,  (an  m&lh'ble  consequence  of  a  na* 
tion's  dwelling  in  towns)  counteracteid  the  effects 
of  our  prodigious  advances  fn  the  arts. 

But  however  firugality  may  supply  the  place,  or 
prbdigafity  counteract  the  eflects,  of  the  natural  or 
acquired  subsistence  of  a  country,  industry  is,  be- 
ycNOd  doubt,  a  more  efficacious  cause  of  plenty  than 
any  nalsmral  advantage  of  extent  or  fertifity.  I 
have  motioned  mstances  of  frugality  and  industry 
united  v^ith  ^3clent  and  fertility.  In  Spain  and 
Ada  liGnor,  we  see  frugality  joined  to  extent  and 
fevtifity,  wiftiotit  industry;  ih  Ireland  we  once 
saw  the  same;  Scotland  had  then  none  of  them 
but  frugality.  The  change  in  these  two  countries 
is  obvious  to  every  one,  and  it  is  owing  to  indus- 
try not  yet  very  widely  diflused  in  either.  The* 
eflfecte  of  industry  and  frugality  in  England,  are 
sorprmng;  both  the  rent  and  the  value  of  the  in- 
htiittaince  of  land,  depend  on  them  greatly  more 
than  on  nature;  and  this,  tbough  there  is  no  con- 
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siderable  diffenaice  in  tiie  pdceB  of  our  nuurkets.. 
Land  of  equal  goodness  lets  for  double  the  reskt  oi 
other  land  lying  in  the  same  county,  and  there  are 
many  years'  purchase  difference  betweai  dif^tent 
counties,  where  rents  are  equally  well  paid  and 
secure. 

Thus  manners  operate  upon  the  number  of  inha* 
bitants ;  but  of  their  silent  efifects  upon  a  civil  con- 
stitution, history,  and  even  our  own  experience^ 
yield  us  abundance  of  proofs,  though  they  are  not 
uncommonly  attributed  to  external  causes:  thar 
support  of  a  government  against  external  force  is 
so  great,  that  it  is  a  common  maxim  among  the 
advocates  of  liberty,  that  no  free  government  was 
ever  dissolved,  or  overcome,  before  the  manners  of 
its  subjects  were  corrupted. 

Hie  superiority  of  Greece  over  Persia  vras  singly 
owing  to  their  difference  of  manners;  and  that» 
though  all  natural  advantages  ware  on  the  side  of 
the  latter,  to  which  I  might  add  the  civil  ones ;  for 
though  the  greatest  of  all  civil*  advantages,  Hb^ty» 
was  on  the  side  of  Greece,  yet  that  added  no  poli- 
tical strength  to  her,  but  in  proportion  as  it  ope- 
rated on  her  manners ;  and,  when  they  were  cor- 
rupted, the  restoration  of  their  liberty  by  the  Ro-^ 
mans  overturned  the  remains  of  their  power. 

Whether  the  manners  of  ancient  Rome  were  at, 
any  period  calculated  to  promote  the  happiness  of. 
individuals,  it  is  not  my  des^  to  examine;  but 
that  their  manners,  and  the  effects  of  thoi^  man- 
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ners  on  fheir  goverament  and  public  conduct, 
founded,  enlarged,  and  supported,  and  afterwarda 
OTerthrevrtlieir  empire,  is  beyond  all  doubt  One 
of  the  effects  of  their  conque^  furnishes  us  witb  a 
sfarong  iNToof,  how  prevalent  manners  are  even  be- 
yond quantity  of  subsist^ice;  for,  when  the  custom 
of  bestowing  on  the  citizens  of  Rome  com  enough 
to  support  themselves  and  fisimilies  was  b^some 
established,  and  Egypt  and  Sicily  produced  ther 
gram  that  fed  Ae  inhabitante  of  Italy,  this  became 
kss  populous  every  day,  and  the  jus  trimn  iibero- 
rum  was  but  an  expedient  diat  could  not  balance 
the  want  of  industry  and  frugality^ 

But  corruption  of  manners  did  not  only  thin  the 
iidiabitents  of  the  Roman  empire,  it  rendered  the 
remainder  inc&puhle  of  defence  long  before  its  £edl» 
perhaps  before  the  dissolution  of  the  republic ;  so 
that  without  standii^  disciplined  armies,  composed 
of  men  whose  m(»ral  habits  principally,  and  mecha- 
nical habits  secondarily,  made  them  different  from* 
the  body  of  the  people,  the  Roman  enqiiie.  had 
been  a  prey  to  the  barbarians  many  ages  before  it 
was. 

By  ^be  mechanical  habits  of  the  soldiery,  I  mean 
flieir  disdpline  and  the  art  of  war ;  and  that  this  ir 
bata  secondary  quality  af^ars  from  the  inequidity 
that  has  in  all  ages  been  between  raw  though  well 
&ciplined  armies  and  veterans ;  and  more  from 
be  irrasistible  force  a  smgle  moral  habit,  religion, 
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OM  conferred  on  troops,  frequently  neither  disci* 
plined  nor  experienced. 

Tlie  military  manners  of  the  noblesse  in  France, 
compose  the  chief  force  of  tiiat  kingdom ;  and  the 
.  enterprising  manners  and  restless  dispositions  of 
H^  inhabitants  of  Canada,  have  enabled  a  hand- 
ful of  men  to  harass  our  populous,  and,  generally, 
less  martial  colonies;  yet  nether  are  of  the  value 
they  seem  at  first,  because  overbalanced  by  the 
d^^t  they  occasion  of  other  habits  that  would  pro- 
duce more  eligible  political  good:  and  military 
manners  in  a  people  are  not  necessary  in  an  age 
and  country  where  such  maimers  may  be  occasion- 
ally fcmned  and  preserved  among  men  enoi^h  to 
d^nd  the  state ;  and  such  a  country  is  Great  Bri- 
tain ;  where,  though  the  lower  class  of  people  are 
by  no  means  of  a  military  cast,  yet  they  make  bet- 
ter soldiers  than  even  the  noblesse  of  France. 

Hie  isJiabitants  of  this  country,  a  few  age» 
back,  were  to  the  p<^mlou8  and  rich  provinces  oC 
France,  what  Canada  is  now  to  the  British  cdo- 
niasi.  It  is  true,  tliere  was  less  disproportion  be- 
tween their  natural  strength;  but  I  mean,  that  the 
riches  of  France  were  a  real  weakness,  opposed  to 
the  military  maimers  founded  upon  poverty  and  a 
rugged  disposition,  compared  to  the  character  of 
the  £nglish ;  but  it  must  be  remembered,  that  at 
tins  time  the  manners  of  a  people  were  not  distinct 
w  fit>m  that  of  their  soldiery ;  for  the  use  of  standmg 
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armies  has  deprive  a  military  people  cf  t&e  advan* 
tages  they  before  had  over  others ;  and  though  it 
has  been  offcen  said^  that  ciyfl  i/rars  gire  power^ 
because  tihey  rendwall  neil  soldhers,  I  believe  thil 
ha*  only  bebn  fodnd  true  in  intamal  wars  following 
ci^  ^arS)  and  not  in  External  ones ;  for  now,  in 
foi^&gn  w^ans^  a  small  army,  widi  ample  ineans  to 
snpport  it,  is  of  greater  force  than  one  more  nu« 
merooB,  with  less.  This  last  &ct  ban  oft^i  hap« 
peoed  behreen  JFVatice  and  Germany. 

The  hieans  of  supporting  armies,  and  conse^ 
qoaitlythe  power  of  exerting  external  strength, 
,  are  best  found  in  the  industry  and  firugality  of  the 
body  of  a  people  living  under  a  government  and 
lavrs  that  encouraged  commerce :  for  commerce  is 
at  this  day  almost  the  only  stimulus  that  forces 
every  one  to  contribute  a  share  of  labor  for  the  pub* 
lie  ben^t. 

But  such  is  the  human  frame,  and  the  world  is 
so  constituted,  that  it  is  a  hard  matter  to  possess 
one's  sdf  of  a  benefit,  without  laying  one's  self 
open  to  a  loss  on  some  other  side ;  the  improve* 
ments  of  manners  of  one  sort  often  deprave  diose 
(^  another :  thus  we  see  inddstry  and  frugality 
onder  the  influence  of  commerce,  which  I  call  a 
covmnercial  spuit,  tend  to  destroy,  as  well  as  sup* 
port,  the  government  it  florishes  under. 

Ccmmefoe  perfects  the  arts,  but  more  the  me* 
diamcal  than  tte  liberali  and  tins  for  on  obvidAs 
leason;  it   softens  alicl  enervates  the  maimers. 
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Steady  virtae  and  unbending  integrity  are  seldoiii 
to  be  found  where  a  spirit  of  commerce  pervadea 
.  every  thing ;  yet  the  perfection  of  commerce  is, 
Aat  every  thing  shonld  have  its  price.  We  every 
day  see  its  progress,  both  to  our  b^iefit  and  detri- 
ment here.  Things,  that  boni  mores  forbid  to^be 
i^t  to  saie,  are  become  ite.objects,  and  th^^axe 
few  things  indeed  ertra  cammercium.  The  legisla- 
tive power  itself  has  been  in  cornmercioy  and  church 
livings  are  seldom  gtvian  without  considerbtioii» 
even  by  sincere  Christiahs,  and,  for  consideration, 
not  seldom  to  very  unworthy  persons.  TThe  rude- 
ness of  ancient  military  times,  and  the  fury  of  nbore 
inodem  enthusiastic. ones,  are  worn  off;r:  even  the 
spirit  of  forensit  contention  is  astonishin^y  dimi- 
nished, all  marks  of  manners  softaiing ;  but  lux- 
ury and  cotTuption  have  taken  their  {daces,  and 
seem  the  inseparable  companions  of  ^  commerce 
and  the  arts.  •     '  ,        *  j    ^ 

I  cannot  hdp  observing^  however;  that  this  is 
much  more  the  case  in  extensive  countri^,  espe- 
cially at  their  metropolis,  -  than  in  other  places.  ^  It 
is  an  old  observation  of  politicians,  and  fri^uently 
made  by  historians,  that  small  states  always,  best 
preserve  their  manners..  >  )Whether  this  ha^iens 
from  die  greater  rocon  there  is  for  attention  in  the 
legislature,. or  from  the  less  room  there isforam^ 
bitionand  avarice,  it  is  a  strong  argument,  among 
others,  againtt  an  ijocorporatiiig  union  of  die  colo-^ 
nies  in  America^  or  even  a  federal  one,  that  may 
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ie&d  to  tbe  fiitare  reducing  tiiem  under  one  govern* 
meet 

Tbrar  power,  while  dfeunited,  is  less,  but  <beir 
lAerty,  as  wdl  as  manners,  is  more  secure ;  and, 
coiMdCTkig  the  little  danger  of  any  conquest  to 
be  made  upon  tfaem,  I  had-  ra4liw  they  should 
mstkr  som^hing  through  disunion,  than  see  them 
onder  a  g^ieral  adminbtration  leas  equitable  dian 
that-concerted  at  Albany.^ 

I  teke  it,  the  inhabitants  of  Bnmsylvania  are 
both  frugal  and  industrious  beyond  those  of  any 
province  in  Ammica.  If  luxury  should  spread,  k 
cannot  be  extirpated  by  laws.  We  are  told  l^ 
Plutarch,  that  Plato  used  to  say,  It  was  a  hard 
^mg  to  make  laws  for  tbe  Cyremtma^  a  piopk 
Mbmnding  in  pltnty  and  opulence. 
'  But'£rom  what  I  set  out  with,  it  is  evid^nt^  if  I 
be  not  mistaken,  that  education  only  can  stem 
the  torrent,  and,  without  checking  either  true 
industry 'Orfin^ality,  prevent  the  sordid. fri^ality 
and  laoness  of  the  old  Irish,  and  many  of  the 
modom  So^ch,  (I  mean  the  inhabitants  of  that 
comitry,  those  who  leave  it  for  anothw  being  gene- 
rally industrious,)  or  the  industry,  mixed  witii 
luxury,  of  this  capital,  from  getting  ground,  and, 
by  rradering  ancient  manners  £aaniliar,  produce  a 

*  See  an  accomit  <rf  this  pbui  in  Memoirs  of  tub  Live. 
Put  IL  pw  105. 4to.  Edit,  and  tbe  plan  itielf,-*-ipage  l  of  tbi& 
volume. 
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ueccmciliatiop  betweea  diskit^naBtedneBs  $n4  com- 
merce ;  a  thing  we  often  see,  but  almost  alw^yift  iii 
Ith^  of  a  liberal  educatioiL 
,  To  conclude :  when  we  would  form  a  peopte, 
4K>il  and  clknate.may  be  found  at  le$at  sftffictotdy 
gbod;;  inhftbkaato:  i»ay  be  ,^icour$^ed  to  setd^, 
<and  ev^d  aupporbed  for  a  while ;  a  good  govem- 
ment  atid  laws  may  be  franp^,  and  evai  arts  may 
be  established,  or  their  {Nroduce  imported,:,  but 
many  n^easary  moral  habits  are  hardly  ^er 
fonnji  among  those  who  voluntarily  offer  Hk&ah 
selves  in  times  of  qufet  at  home,  t6  p6opte  new 
colonies ;  besides  that  the  moral  as  well  as  mechar 
nickl  habits,  adafried  to!  a  mother-country,  we  fre- 
quently jfoi  so  to  the  n^w  settled  09e»  and  to 
external  events,  numy  of  w:hich  am  always  unfolre* 
seen.  Hflnce  it  h.w^  have  aeen  such  frultfesa 
'«ttmnpto  to  settle  <H>l<wies,  a;t  an  immeois^.imUie 
and  private  expen£le,  by  «0v^rc^  of  Hm  poweQ»  iof 
Europe:  ami  it  is  panticMilfurly  obfiervable)  thAt 
Bone  of  the  EngUilh  cokmies  became  .any  ivay 
considerable,  till  the  necessary  m^miers  wme  bom 
and  grew  up  in  the  country,* excepting, those  to 
which  singular  eurcumstatices  at  honte  forci$dttiaQ- 
ners  fit  for  the  forming  a  new  state.   I  am,  JSir^  &c. 
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ON    THE    PRICE   OF   CORN|    AND   MANAGEMENT  0? 
THE   POOR/ 

To  Mcmeurs  the  Public. 

I  am  one  of  that  class  of  ptaople  that  feeds  yoii 
aU»  vkii  61  presait  is  abused  hy  you  all ; — in  short, 
I  am  a  farmer. 

By  your  newspa^iendpre  am  t<dd;  that  Gi>d  had 
8&it  a  very  abort  harvest  to  sooie  Other  codntrifit 

'  Tfee  Mkfwmg  extracts  of  a  letter,  tigned  Cakmelh,  tt^ 
addiV8«€d  to  tb^  editors  of  the  RefwUyry  Jwr  select  Pafer$ 
m  AgricuUure,  Arff,  amd  Man^factmres,  (se«  Vol.  I.  p.  352,) 
will  again  ser^e  the  purpose  of  prepariug  those  who  read  it, 
foT  entdnng  upon  this  paper. 

"Gentlemen,  * 
*' There  is- now  publisbing  id  France  a  periodical 
wciric,  eattsd  ^fketUriiei  dt  Cictny^  h  whieh  leveial  ppiiit9 
islcffestiiif  H  these  concern^  in  iigrleOlture,  are  from  tfai^  to 
time  discussed  by  some  able  hands.  In  looking  over  one  of 
the  volumes  of  this  work  a  few  days  ago,  I  found  a  little  piece 
written  by  one  of  our  countrymen,  and  Which  our  vigHant 
ilagfabois  bad  taken  from  the  tjyndon  Chrtmick  in  1^66.  This 
sMborlsM  jpsBtletaiati  i^eH  kuown'to  4ftV«ry  tuaii  of  letters  in 
Mmtopt;  sod  perimps. there  isin^ne,  in  Aus.ege,  to  whom  wM- 
hind  in  general  are  mpre  mdebted... , 

**  That  this  piece  n(iay  not  be  lost  tp  our  own  country,  I  beg 
yew  will  give  it  a  place  in  your  Ilepository :  it  wi»  written  in 
favoT  of  the  farmers,  when  they  suffered  so  much  abuse  in  pur 
public  papers,  and  were  also  plundered  by  the  mob  in  many 
P'aces.''  .    ,v/  ' 

Tbe  principles  on  which  this  piece,  is  grounded^'are  give^ 
!  ait  large  in  the  Political  Fragmenti,  Art.  2.  B.V. 
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of  Europe.  I  thought  this  might  be  in  fkvor  of 
Old  England ;  and  that  now  we  should  get  a  good 
price  for  our  grain,  which  would  bring  millions 
among  us,  and  make  us  flow  in  money :  that,  to 
be  sure,  is  scarce  plough. 

But  the  wisdom  of  govenunent  forbad  the  ex^ 
portation.' 

Well,  says  I,  thien  we  most  be  content  mtb,  the 
market  price  at  home. 

No,  say  my  lords  the  mob,  you  sha'n't  have  that 
Bring  yout  com  to  market  if  you  dare; — ^well  sell 
it  for  you,  for  less  money,  or  take  it  for  nothing.    - 

Being  thus  attacked  by  both  ends  qf  the  comti^ 
tution^  the  head  and  the  tail  of  government^  what 
am  I  to  do  ? 

Must  I  keep  my  com  in  the  bam  to  feed,  and 
increase  the  breed  of  rats? — be  it  so ;— r-they  can* 
not  be  less  thankful  than  those  I  have  been  used 
to  feed. 

Are  we  fanners  the  only  people  to  be  grudged 
the  profits  of  our  l^onest  labor  ? — ^And  why?  One 
of  the  late  scribblers  against  us,  gives  a  bill  oi 
fore  of  the  provisions  at  my  daughter's  wedding, 

'  It  b  not  necessary  to  repeat  in  what  degree  Dr.  Franklia 
respected  the  ministers,  to  whom  he  alludes. — ^The  embargo 
upon  com  was  but  a  single  measure ;  which,  it  is  enough  to 
say,  a  host  of  politicians  thought  well  advised,  but  ill  defended. 
—Of  the  great  and  honorable  services  of  the  Earl  of  Chatham 
to  his  country,  Dr.  Franklin  has  borne  the  amplest  testimony. 
B.V. 
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and  proclaims  to  all  the  world,  that  we  had  the 
insolence  to  eat  beef  and  pudding! — Has  he  not 
read  the  precept  in  the  good  book.  Thou  shaU  not 
imizzle  the  mouth  of  the  ox  that  treadeth  out  the 
com;  or  does  he  think  ns  less  worttiy  of  good 
Imng  than  our  oxen  ? 

O,  but  the  manufacturers!  the  manufacturers! 
they  are  to  be  favored,  and  they  must  have  bread 
at  a  cheap  ratibl 

Hark  ye^  Mr.  Oaf;— the  ^urmers  live  splendidly, 
yoo  say.  And  pray,  would  you  have  them  hoard 
the  money  they  getl  Their  fine  clothes  and  iur- 
mtore,  do  they  make  them  themselves,  or  for  one 
another,  and  so  keep  the  money  among  them} 
Or,  do  ihey  employ  these  your  darling  manufac- 
turers, and  so  scatter  it  again  all  over  the  nation  ? 

The  wool  wouid  produce  me  a  better  price,  if 
it  were  suffered  to  go  to  foreign  markets ;  but  that. 
Messieurs  the  Public,  your  laws  will  not  permit. 
It  nfost  be  kept  all  at  home/ that  our  dear  manu* 
£au;talerd  may  have  it  the  cheaper.  And  then, 
baving  your^dves  thus  lessened  our  encourage^ 
tment  for  raising  sheep,  you  curse  us  for  the  scar- 
city of  mutton ! 

I  have  heard  my  grandfather  say,  that  the 
fanners  submitted  to  the  prohibition  on  the  expor* 
tation  of  wool,  being  made  ito  expect  and  believe 
that  when  the  manufacture  bought  his  wool 
cheaper,  they  should  also  have  tfae^  doth  cheaper. 
But  the  deuce  a  hit.    It  had  been  growing  dearar 
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and  dearer  from  that  day  to  tiiis.  How  so  ?  Why^ 
truly,  the  cloth  id  exported;  and  that  keepB  up 
the  price. 

Now,  if  it  be  a  good  prmciple,  that  the  expori- 
tation  of  a  commodity  is  tio  be  reiStrain^^  thai  so 
our  p^ple  at  home  may  have  it  the  ches^r,  stick 
to  that  principle,  ai<d  go  thorou^  stitch  wi(h  it 
Prohibit  the  exportation  of  yoftr  doth,  yoiir 
leather,  and  shoes,  your  iron  wan^,  and  yotir  nm*- 
liUfaictmres  of  all  sorts,  to  make  them  all  chc^^er 
M:  hotne.  And  cheap  enough  they  will  be,  I  will 
warrant  you — till  people  leave  off  making  them. 

Some  folks  seem  to  think  they  ought  never  to 
be  easy  till  England  becomes  another  liubbeiiand^ 
where  it  is  fancied  the  streets  are  paved  with  penny 
rolls,  the  houses  tiled  with  pancakes,  and  chickens, 
tieady  roasted,  cry.  Come  eat  me ! 

I  say,  when  you  are  sure  you  have  got  a  good 
principle,  stick  to  it,  and  carry  it  thorough.  I  hear 
it  is  said,  that  though  it  was  Heceseary  and  right 

for  the  ni — : y  to  advise  a  prohibition  of  tht 

exportation  of  com,  yet  it  Was  contrary  to  taw  i 
and  also,  that  though  it  was  contrdrif  to  law  for 
the  mob  to  obstruct  waggons,  yet  it  was  necessahf 
aAd  right.  Just  the  liame  thing  to  a  tittle.  Now- 
they  tell  me,  an  act  of  indemnity  oo^t  to  pass  iH 
fiivor  df  the  m  >  y»  to  secure  liiem  from  the 
consequences  of  havh:^  acted  iU^ally.  If  8(h 
pass  another  in  fttor  of  the  mob.  Others  sajr^ 
some  of  the  mob  ought  to  be  h^mged,  by  Way  df 
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cxBHi^e.  If  SO,— but  I  say  no  more  timn  I  have 
said  before,  when  you  are  sure  that  you  have  got  a 
good  principle^  go  thorough  with  it. 

Yoa  say^  poor  laborers  cannot  afford  to  bay 
bread  at  a  high  price,  unless  Hiey  had  higher 
wages.  Possibly.  But  how  shall  we  fanners  be 
able  to  affi)rd  our  laborers  higher  wages,  if  you 
will  not  allow  us  to  get,  when  we  might  have  it,  si 
hJgfa^T  price  for  our  com  ? 

By  all  that  I  can  lean,  we  ^ould  at  least  have 
had  a  guinea  a  quarter  more,  if  the  exportation 
had  been  allowed;  And  this  money  England 
would  have  got  from  foreigners. 

But,  it  seems,  w^  farmers  must  take  so  much 
less,  that  the  poor  may  have  it.so  much  cheaper. 

This  operates  then  as  a  tax  for  the  maintenance 
of  the  poor.  A  very  good  thing,  you  will  say. 
But  I  ask,  why  a  partial  tax?  Why  laid  on  us 
fiomers  only?  If  it  be  a  good  thing,  pray.  Mes- 
sieurs the  Public,  take  your  share  of  it,  by  indem- 
nifying us  a  little  out  of  your  public  treasury.  In 
doing  a  good  thing,  there  is  both  honor  and  jplea- 
mxre ; — ^you  are  welcdine  to  your  share  of  both. 

Bat  my  own  part,  I  am  not  so  well  satisfied  of 
the  goodness  of  this  thing.  I  am  for  doing  good 
to  the  poor,  but  I  differ  in  opinion  about  the  means. 
I  think  the  best  way  of  doing  good  to  the  poor,  is 
not  making  them  easy  iff  poverty,  but  leading  or 
driviHg  them  out  of  it.  In  my  youth  I  travelled 
much,  and  I  observed  in  di&rent  countries,  that 
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the  more  public  provisions  were  made  for  the  pow^ 
the  less  they  provided  for  themselves,  and  of 
course  became  pqorer.  And,  on  the  cofitrary,  the 
less  was  done  for  them,  the  more  they  did  for 
themselves,  and  became  richer.  There  is  no 
comitry  in  the  world  where  so  many  provisi<ms 
are  established  for  them;  so  many  hospitals  to 
receive  them  when  they  are  sick  or  lame,  founded 
and  maintained  by  voluntary  charities ;  so  many 
alms-houdes  for  the  aged  of  both  sexes ;  together 
with  a  solemn  general  law,  made  by  the  rich,  to 
subject  their  estates  to  a  heavy  tax  for  the  support 
of  the  poor.  Under  all  liiese  obligations,  are  our 
poor  modest,  humble,  and  thankful?  and  do  they 
use  their  best  endeavors  to  maintain  themselves^ 
and  lighten  our  shoulders  of  this  burthen?  On 
the  contrary,  I  affirm  that  there  is  no  country  in 
the  world  in  which  the  poor  are  more  idle,  disso* 
lute,  drunken,  and  insolent  The  day  you  passed 
that  act,  you  took  away  from  before  their  eyes 
the  greatest  of  all  inducements  to  industry,  fru- 
gality, and  sobriety,  by  giving  them  a  dependence 
on  somewhat  else  than  a  carefiil  accumulation 
during  youth  and  health,  for  support  in  age  or 
sickness.  In  short,  you  offered  a  premium  for  the 
encouragement  of  idleness,  and  you  should  not 
now  wonder  that  it  has  had  its  effect  in  the  in* 
crease  of  poverty.  Repeal  that  law,  and  you  will 
goon  see  a  change  in  their  manners — Saint  M(m- 
day  and  Saint  Tuesday  will  soon  cease  to  be  holi- 
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days.  Six  days  shdU  thou  labor,  though  one  of 
die  old  commandments,  long  treated  as  out  of 
date,  will  agam  be  looked  upon  as  a  respectable 
precept ;  industry  will  increase,  and  with  it  plenty 
among  the  lower  people ;  their  circumstances  will 
mend,  and  more  will  be  done  for  thmr  happiness 
by  inuring  diem  to  provide  for  themselves,  thanr 
could  be  done  by  dividing  all  your  estates  amoi^ 
them. 

excuse  im,  Mcomm'i}  the  Public,  if  upon  this 
'mteratu^  subject  I  put  you  to  the  trouble  of 
leading  a  little  of  my  nonsense :  I  am  sure  I  have 
lately  read  a  great  deal  of  yours ;  and  therefore 
from  you  (at  least  from  those  of  you  who  are 
writers)  I  deserve  a  litde  indulgence. 

I  am  yours,  &c«  Abator/ 


'  The  late  Ifr.  Owen  RnflThead  bebg  some  time  ago 
ployed  in  preparing  a  DigeH  of  our  Poor  Laws,  communicated 
a  copy  of  it  to  Dr.  Franklin,  for  hb  advice.  Dr.  Franklin  re- 
commended  tbat  provision  should  be  made  therein,  for  the 
printing  on  a  sheet  of  paper  and  dispersing,  in  each  parish  in 
the  langdom»  amraal  accounts  of  erery  disbursement  and  re- 
edpt  of  Hb  officers.  It  is  obvious  to  remark  how  greatly  this 
most  tend  to  check  both  the  officers  and  the  poor,  and  to  inform 
and  interest  the  parishioners  with  respect  to  parish  concerns.' 
Some  of  the  American  colonies  actually  practise  this  measure 
with  a  success  which  might  justify  its  adoption  here.  [Cnghnd.] 

Later  improvements,  however,  in  tiie  English  poor  laws,  have 
not  only  been  meditated,  but  attempted.  In  particular,  in 
\77S$  so  act  of  pariiament  was  proposed,  in  order  to  invite  the 
poor  to  set  apart  money  for  the  purchase  of  annuities,  in  all 


Digiti 


ized  by  Google 


92  WRITINGS  OF  BfiNMMlK  PRAiriLLIK. 

— ,'-»■■     .1        ■     ■■    ■        , ■  ■       ■■    '    I 

fmrishes  and  townships  managing  the  poor*s-rate,  that  could 
admit  of,  and  would  formally  oonsent  to  the  regulation.    Some 
of  the  particulars  of  thb  scheme  were  as  follows.    The  an* 
nuitiesy  which  to  accommodate  the  poor  were  payable  quarterly, 
were  in  no  case  to  exceed  ZOl.,  aad  no  prfodpal  piirejiase' 
money  was  to  be  receired  of  less  amount  than  SL  at  a  time: 
^  j^rties  might  choose  any  age  for  the  purchase  between  15 
and  75,  but  they  could  not  receive  the  annuity  before  50»  if 
men,  and  dS,  if  women,  the  annuity  in  the  mean  time  increasing 
in  proportion  as  they  had  waited ;  the  annuities  also  could  not 
knowingly  be  granted  to  any  but  lltose  entitled  to  legal  patiih 
settlements,  nor  lor  any  other  liYea  than  those  of  the  grantees  ; 
though  they  were  saleable,  provided  the  first  refusal  of  thtitt 
Vfa3  offered  to  the  grantors.    The  proper  officers  of  the  parish 
or  township  (who  were  constituted  the  grantors),  in  order  to 
efiect  these  purposes,  were  to  be  erected  into  a  corporation  with 
a  seal ;  the  grants  (which  were  framed  according  to  a  prescribed 
and  cheap  form,  and  protected  fipom  ftauds).  were  to  be  in 
several  ways  agthenticatad  and  preserved ;  the  amuuties^vMBe 
tQ  be  taken  op  in  some  pailiamentary  fund,  after  the  rate  of 
a  per  cent  interest,  negociable  at  the  bank  of  England  ;  and 
the  accounts,  after  being  properly  kept  and  signed,  were  to  be 
annually  audited  aiKl  recorded  with  the  jiutices  at  the  quarter- 
sessions.    The  relief  to  the  poor,  in  case  of  delay  of  payment^ 
was  summary,  and  almost  instant;  but  m  return,  the,  corpormtioH 
might  receive  gifts  and  legjacies,  and  have  the  benefit  of  al\ 
neglected,  annuities,  to  the  easing  of  the  poorVrate;  ^eaide% 
other  advantages  given  them  by  the  calculations,  particularly 
that  arising  firom  a  low  standard  of  interest,  which  necessarily 
rendered  the  terms  of  the  annuity  in  proportion  dearer  to  the 
poor*    It  was  thought  that  domestic  use  and  economy  were 
concerned,  in  thus  rescuing  somewhat  from  pro&gacy  anKi 
unhealthy  debauchery,  in  applying  the  surplus  of  health  and  of 
strength  to  the  relief  of  the  penury  and  infirmities  of  age,  and 
in  promoting  good  habits ;  yet  without  depriving  the  state  on 
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tlie  whole  of  effectual  labor,  or  leaving  it  incumbered  with  the 
charge  of  individuals,  who  might  assist  themselves.  But  thb 
ichette,,  which  was  proposed. bj  Baioii  Miweres,  reguhted  and 
sBfieriiitended  as  to  the  calcnbtioBs  by  Dr.  Fn|C^  and  suppoite^ 
hy  Sir  George  Savile  aud  Mr.  Dowdeswell^  only  passed  the 
commons:  it  was  rejected  by  the  lords;  chiefly  because  the 
kaded  interest  there  was  alarmed  at  the  poor's-rate  being  made 
the  security  for  the  annuities,  in  case  of  deficiency  m  the 


Hofcver,  the  burthen  o£  the  pooi^s-rate  was  stiU  Mt  tM 
consideriMe  not  Id  demand  io^ohy ;  and  an  act  soon  passed, 
caffing  for  a  general  abstract  of  the  returns  made  by  the  oyer- 
of  the  poor.     It  appeared  in  consequence,  that  there 


Totali  raked  by  the  poor*§-mte,  from  Of  whick  there  was  ezpcadcd 

Easter  177{»,  to  Easter  1776.  on  the  poor  alow, 

InEnghmd         1,679,585/.  -.-...-   1,51^3,164/. 
And  in  Wales  40,732/. 33,641/. 


1,720,317/.  -....-  l,556,805t 
The  remainder  of  the  sum  raised  was  applied  to  county  lises, 
except  about  26,000/.  which  seems  not  to  have  been  brought 
into  the  yearns  account  Nearly  one-twentieth  of  the  enormous 
sum  expended  on  the  poor,  was  for  the  single  article  of  rent; 
and  Ae  Stigationa  concerning  settlements,  and  tl^e  xesu^val.  of 
|Mn^«rft,  made  another  article  of  nevly  ^alf  the  same  an^opnt 
In  Davtfant  we  find  an  estimate  of  the  poor's-rate,  made 
towards  the  latter  end  of  Charles  the  Second's  rei^,  by  a  rea- 
sonable medium,  as  he  states,  of  several  years : —  , 

The  gross  sums  are.  For  England      631,609/. 

And  for  Wales,     33,753/.      . 

665,362/: 

9^  tlwt  While  the  poor^s  rale  of  Wales  has  remained  m  a  manner 

siatsoMry  for  this  peilod,  that  of  England  does  not  fidl  much 

short  of  being  trd>led.  * 

VOL.  II.  C 
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ON  SMUGGLING,  AND  ITS  VARIOUS  8PECIS8/ 
SlB^ 

There  are  many  people  ftat  would  be 
bought,  and  even  think  themselves,  honest  ntien, 
who  fail  nevertheless  in  particular  points  of  ho- 
nesty ;  deviating  from  that  character  somptimes  by 
^  prevalence  of  mode  or  custom,  and  sometiinea 
through  mere  inattention ;  so  that  their  honesty  is 
partial  only,  &nd  not  general  or  universal.  Thus, 
one  who  would  scorn  to  over-reach  you  in  a 
bargain,  shall  make  no  scruple  of  tricking  you  a 
little  now  and  then  at  cards ;  another  that  plays 
wkh  the  utmost  fieumess,  shall  with,  great  freedom 
cheat  you  in  the  sale  of  a  horse.  But  there  is 
no  kind  of  dishonesty,  into  which  otherwise  good 
people  more  easily  and  frequently  fall,  than  that 
of  defrauding  government  of  its  revenues  by  smug- 
gling when  they  have  an  opportunity^  or  encou- 
laging  smugglers,  by  buying  their  goods. 

Since  iht  year  177S»  no  iardier  public  measures  seem  to  bang 
been  taken  respecting  the  regulation  of  the  poor.    (WriHen  in 

1779.) 

(See,  on  the  above  subjects,  the  proposed  act  of  paifiameat» 
with  the  annexed  tabfiss  and  instructions,  printed  for  Eyre  and 
Strahan ;  also  the  Abstract  of  the  Returns  of  the  Poor's-rate^ 
printed  ibr  ditto ;  Dr.  Price  on  Payments.  3d.  edit.  p.  115 ;  and 
Whitworih's  DaY€;nant»  vol.  i.  p.  39.)    B.V. 

'  Thb  ktter  b  extok^ted  from  the  Lomim  Chromkk  tm 
N<|y«niber24»  1767;  and  is  addftaaed  to  th^  vmlm  of  ttoi 
newspaper. 
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f  ifltiiitP  ilMMT  nsiwtiMM  the  otfier  day,  on 
imamg  toro'  ^ttitieoiea  4f  rqiirtalioD  dtseoniMig 
Atil  ainnB  orttate^  inindi  one  of  tfaem  was  nn 
cMMd  tDi  idi  8&d  ^  otter  to  buy ;  when  the 
ndkx^  w  Mfeonmendii^  the  place,  remasked,  that 
il^.atiiUmi  was  vehy  adt^aHtegeons  cm  this  ae^ 
cwMbV  tb^  being  oa^  sea-eeast^in  a  snuggtii^ 
cMBrtiy,  pnehtadireqneilt  oppovtuoitioi  irf  bnykif 
miEly  ^  4he  etpaasbe  articles  need  in  a  firaifly, 
(nacb  89  laa»  coAe,  cfaoecdate,  brandy,  wines^ 
onltaios,  Bnisseis  llu^es,  Fienoh  nlks,  aad  all 
kiBi»  4tf  iB#ar  gMdii,)  do,  30,  and  m  80^ 
M  p0r  ecW.  diea]^  than  tfaey  coold  be  had  m 
Ae  awa  aitmor  par(s»  of  tradeia  thntfaid  di^« 
TBte^olfctv  AcM^f  gestUman  allowed  all  t|iis  to  b« 
woL  adfostage^  bnt  insisted  that  tbe  seller,  in  the 
advanced  piioe  he  d^danded  on. that  acooanty 
mted  the  adfantage  mnob  abore  its  Talae.  And 
Milher  of  then  seined  to  think  dealing  wiA^ 
8inagg^0r8,«piactice  that  an  hMCii  man  (provided 
hje  gppt  his  gaods  dieafi)  had  the  least  rei^ 
sBbnw^ot 

At  a  tiile  tHien  tbtf  toad  of  otir  poBlid  d^, 
iodtiie  heavy  eitpense  6f  maintahiing.our  fleets 
iid  ararieB  to  be  ready  for  otor  defence  on  occasion; 
mAsB  it  neoessary  not  only  to  <tenlSnae  eld  taxes, 
httt'Ofteate  look  eat  fer  nftw  ones;  p«llia|to'i« 
tm/L  Bot^b^  ttoMseftt  t6  irtate  this  inatfler  in  ii  light 
Ihitt  few^seento  ll»»(e  cMnMered  ie  ]&: 
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The  people  of  Great  Biitoin,  muler  tbd^bapliy 
constitutioti  of  thiB  country^  kavis  a  pri?ile^  ftw 
otber  countries  ei^oy»  tiiat  of  choofluig'the  dHnl 
brandi  o£  the  legislature;  wfaidi  braHudi  has  skme 
the  ^pdwdr  of  r^ulating  thdr  tasses.    Now  \ribeiH 
ever  the  goverament  finds  it  necessary  for  the 
common  benefit,  advantage,  and  safety  of  Ae 
nation,  for  die  security  of  our  liberties,  propertyv 
lefigion,  and  every  thing  that  is  dear  to  «»,  that 
certam  sums  shall  be  yearly  raised  by  taxes,  daliM» 
kc.  and  paid  mi6*tiie  puUicteeasury,  tiienoe  to  be 
dispietnsed.by  government  fer  those  purposes,  ought 
jK>t^ery  yidmestvian  fineely  and  vnllinf^y  to  pay 
his  jvM  propoitton  of. this  necessary;  exfeoset 
Can  he  posolbty  prissenre  a  right  to  that  chasacter, 
if  i>y  any  firaud^  stratagem,  or  oontiivaiice^  he 
avoids  that  payment  in  wlHrfe  or  in  part?    ' 
'  What  should  we  think  of<  a  companion,  who 
baving  suj^ed-with  his  friends  at  a.tajvem,  and 
partaken  equaify  of  the  joys  of  the  evening  with 
the  rest  of  us,  would  neiParthdess  contrive^  by 
some  artifice,  to  shift  his  share  of  the  redsoning 
upon  othctrs^  in  lOrder  to  go  off  seot-fiieel    K  a 
man  who  practised  this,  would,  when  detected;  be 
deemed  ao4  called  a  sqoundwl,  what  oug^t  he  to 
be  c^lledx  who,  can  fwoy  all  the  inestimaUte  benc^ 
fits  of  public  society,  aiM^  yet  bfy  gmnggling,  or 
dealing  with  smuggl^rs^  contrive  to,  evade  piayii^ 
his  just  share  of  the  e^pwisft,  as  settled  by  his 
own  rqnesentatives  in  parliament;  and  wrongfidly 
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Ai0W  it  upon  fais  hoDBestm*  and  perbiips  much 
poarer  neig^ibors !  He  wfll  perhaps  be  if-eady  to 
i^  me,  tfatet  he  does  mA  wrong  his  neighbors ;  he 
scorns  the  imputation ;  he  only  cheats  the  long  a 
litfle,  who  is  very  able  to  bear  i^  This  however 
18  a  inkrt;ake.  The  public  treasure  is  tiie  treastire 
ai  the  nation,  to  be  applied  to  national  purposes* 
And  when  a  duty  is  laid  for.  a  pacticular  pabUc 
and. necessary  puarpose,  if  through  miaggling  that 
dsljr  ftHs  short  of  raising  the  sum  requked,  aad 
cA&r  duties  must  therefore  be  laid  to  make*  up  die 
defidfflicy ;  all  the  ad<fitional  sum  laid  by  the  new 
duties  and  paid  by  other  people,  though  it  should 
asttount  to  no  more  than  a  halQienny  or  a  fiyrthii^ 
pa  head,  is.  so  much*  actuary  picked  o«^  of  the 
pod^ets.  of  those  other  people  by  the  mugglers 
and  tibeir  abettors  and  encours^rs.  Are  they 
then  any  better  or. other  than  .pickpockets?  and 
what  ns^oiy  low,  rascally  pickpockets  must  those 
be,  that  can.  pick  pockets  for  halfpence  and  fot 
fitttfaingBl 

I  woidd  not  however  be  supposed  to  allow  iki 
wfait  I  hare  just  said,  that  cheating  the  king  is  a 
less'  offence  against  Inmesty,  than  cheating  the 
pofaiic.  The  king  and  the  public  in  this  case  are 
diSnent  names  for  the  same  thmg;  but  if  we  cour 
8id»  tlie  king, distinctly,  it  will  not  lessen  the 
dmm^  itiano  jus^cationof  aroU)ery,rthat  the 
penMm  robbed  was  rich  and  able  to  bear  it.  Hie 
kh^.has  as  much  right  to  justid&aa  the  meanest 
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of  htfs  mtyecto ;  and  as  lie  is  Imljr  <iie  ck>i! 
father  of  hk  people,  thoee  Aat  rdb  Urn  All-i 
Ae  Scripture  woe,  {nronoaiieed  againit  die  son  Aat 
rohbak  his  f^htr^  and  saiih  it  i»  m  mn. 
u  Mean  aa  this  practice  «,  do  we  not  liafly  Me 
people  of  character  and  fortune  engaged  m  it  for 
trifling  advantages  to  thepqsdives !  Is  any  lady 
aeliMied  to  request  of  a  gi^tleman;  of  her  at* 
^uamtance,  that  whmi  he  returns  froni  abroad,  he 
would  smoggle  her  home  a  piece  of.silkor  iaoa 
firem  France  or  Flanders  f  Is  any  gendem«a 
aahaweri  to  undertake  and  execute  the  conunia* 
sibnl  Not  in  the  least.  They  wilt  talk  of  it 
fieeiy,  even  before  otii^rs  whose  pockets  they  ara 
thos  cotttriTing  to  pi^pk  by  this  piece  of  knaTtry.  . 
Among  other  branches  t^  the  revenue,  that  of 
the  post-office  is,  by  m  late  law,  i^>pn>pnated  to 
the  discharge  of  our  public  debt,  to  defray  the 
expenses  of  the  state,  None  btit  uiomhcw  of 
parlkment,  and  a  few  publio  officeif,  iMvAnbw  ^ 
light  to  avoid,  by  a  frank,  the  payment  of  ppatage; 
When  any  letter  qot  written  by  them  or  on  t&eir 
business,  is  franked  by  uiy  of  them,  it  is  a  hurt  to 
the  revanne;  an  injury  which  Aey  must  now  take 
the  pains  to  conceal  by  writing  the  iriiole  .siipav« 
scription  IhiNns^lves.  And  yet  sadi  is  our  inseu 
siUlity  to  justice  in  this  pardcukr,  Ihat  noihi^f  m 
more  common  than  to  see,  eveni.  iai*  ai  lepntaUo 
company,  a  venf  Asm^ i  gentlemMi  or  lady  dadaKi 
his-or  her  intention  to  ebeH  the  natioir  ef  thieo^ 
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pe&ee  by  a  frank ;  and,  lAridiotit  bltishiiig,  apply  to 
one  of  tbe  very  legiriators  themselves,  with  a 
modest  request,  that  he  wtkild  be  pleased  to  be- 
cottie  an  accomplice  in  the  crime,  and  assist  in  the 
pQiptifaratioiL 

Hier^  ate  thbse  who  by  these  practiced  take  a 
graat  deal  in  a  year  out  of  the  public  purse,  and 
pot  tfie  tnoney  into  thdr  own  private  pockets.  If, 
passing  thtoogh  a  room  where  public  treasure  is 
iepoeited,  a  man  takes  the  opportunity  of  clan- 
^bfltinely  pocketing  and  carrying  off  A  guinea,  is 
lie  not  truly  and  properly  a  thief?  And  if  another 
evades  paying  into  the  treasury  a  guinea  he  ought 

I  to  pay  tn,  and  applies  it  to  his  own  use,  when  he 
knows  k  belongs  to  the  public  as  much  as  that 
which  has  been  paid  in,  what  difl^rence  is  there 

'  in  tbe  nature  of  the  crime,  or  the  baseness  of  com- 
BdMiligit? 

Some  laws  make  the  receiving  of  stolen  goods 
eqaiHy  penal  with  stealmg,  and  upon  this  prin- 
dpie,  &at  if  thae  were  no  receivers  there  would 
be  few  thieves.  Our  proverb  too,  says  truly,  that 
tke  receiver  is  as  bad  as  the  thief.  By  the  same 
veasomng,  as  there  would  be  few  smugglers,  if 
ibere  were  none  who  knowingly  encouraged  than 
by  bnyii^  their  goods,  we  may  say  that  the  encou- 
raged of  smi^ling  are  as  bad  as  the  smugglers ; 
snd  ffaat  as  smugglers  are  a  kind  of  thieves,  both 
equalljr  deserve  ihe  punishments  of  thievery. 
In  ftis  view  of  wrongmg  the  revenue,  what 
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mnBt  we  diink  of  those  iprho,  caa  evade  payiiig.for 
their  wheels  aad  their  plate,  in  defiance  of  law 
and  justice,  and  yet  declaim  against  corraptio^ 
and  peculation,  as  if  their  own  hands  and  hearts 
were  pure  and unsulUed ?  The  Americanso^^siid 
us  grievously,  when,  contrary  to  our  laws,  they 
smuggle  goods  into  thf^  own  country ;  and  yet 
they  had  no  hand  in  making  those  laws.  I  dor  not 
however  pretend  from  thence  to  justify  them :  but 
I  think  tl^e  offence  much  greater  in  those  wha 
either  directly  or  indirectly  have  been  concerned 
in  making  the  very  laws  they  Inreak.  And  when 
I  hear  them  exclaiming  against  the  Americans,, 
and  for  every  little  infiingement  of  the  acts  of 
trade,  or  obstruction  given  by  a  petty  mob  to  an 
officer  of  our  customs  in  that  country,  caUmg  f^r 
vengeance  against  the  whole  people  as  QebeIjS 
and  Traitors,  I  cannot  help  thinking  there  are 
still  those  in  the  world  who  can  ne  a  mote  in  their 
brother^ s  etfe^  while  ttiey  do  not  discern  a  hmm  in 
their  own  ;  anid  that  the  old  saying  is  as  tnie  now. 
as  ever  it  was,  one  man  may  better  steal  o  horse^ 
than  another  look  ctoer  the  he^e.  B.  F. 


OBSERVATIONS   ON   WAR. 

By  the  original  law  of  nations,  w^r  and.  extir- 
pation were  the  pmif^hment  of  iojury.  Human- 
ising by  degrees,  it  adqaittedo  slavery  instead  of 
death:  a  fa^rther  9tep  was,  the  exchange  of  pri- 
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aonera  ingtead  of  slavery;  another,  to  lespect 
nore  the  pcoperty  of  jMiFate  persons  under  con* 
qnesfcy  and  be  content  with  acquired  don^inion. 
Wliy  should  npt  .tibis  law  of  nations  go  on  im- 
pioyiiig  1  Ages  have  intervened  between  its  seve- 
ral steps;  but  as  knowledge  of  late  increases 
nqpidly,  why  should  not  diose  steps,  be  qfiickenedT 
Wbj  should  it  not  be  agreed  to»  as  the  fiijtMD^  law 
of  nationa,  that  in  any  war  hereafter  the  foUowmg 
df^KcngH^  of  mm  sfaimld  be  undis1;urbed,..have 
ibe  proteotjon^  both  sides,  and  be  pecmitted  to 
follow  their  eoq^oyments  m  security  I  viz*  . 
.  1.  Coltivatois  of  the  earth,  because  tbey  labw 
for  the  subsistence  of  mankind. 

2.  fbharmen,  for  the  same  reason. 

3.  Mcfchants  and  traders  in  unarmed  ships, 
who  accommodate  different  nations  by  communi*; 
citiqg  and  exchanging  the  necessaries  and  conve* 
nieocesof  life. 

4.  Artists  and  mechanics,  inhaUting  and  work* 
ing  hi  open  tovrns. 

It  is  hardly  jUecesssffy  to  add,  that  the  hospitals 
ti  meixues  should  be  unmolested:— they  ought  to 
be  a8S]8t^d..  It  is  for  the.  interest  of  humanity,  in 
Ceoemlt  that  the  occasions  o^  w^r,  and  the.induce- 
m^ils.to  it,  ijAioidd; be, diminished.  I^  rapiffe  be 
abdtiflhedy.ooe  of  ther^qouragemente*  to  war  is 
taken  away ;  and  peace  tjl^pr^fire  moie  ^kfly  to 
contmne.;^«bela9tii^.      , 
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The  practiGe  of  robUiig  mercfaaiitB  on  the  Idigll 
8e»-^a  remnant  of  tiie  ancient  pirtey — ^tiioogh  it 
may  be  accidentatty  beneildal  to  particular  peiw 
ftons,  is  far  from  being  profitable  to  all  engaged  in 
it,  or  to  tbe  nation  that  authorises  it  In  the  be-* 
ginning  of  a  war  some  rich  ships  are  surprised  and 
taken.  Uns  encourages  the  first  adventur^^  to 
fit  out  more  armed  vessels;  and  many  others  to 
do  the  same.  But  the  enemy  at  the  same  time 
become  more  careful;  arm  tiieir  merchant  ships 
better,  and  render  them  not  so  easy  to  be  taken : 
they  go  also  more  under  the  protection  of  convoys. 
Thus,  while  the  privateers  to  take  them  are  multH 
plied,  the  vessels  subject  to  be  taken,  and  the 
chances  of  profit,  are  diminished ;  so  tiiat  many 
cruises  are  made  wherain  the  expenses  oveigo  tiie 
gains ;  and,  as  is  the  case  in  other  lotteries,  ^ougb 
particulars  have  got  prices,  the  mass  of  adten^ 
turers  are  losars,  the  whole  expense  of  ftttii^  OM 
all  the  privateeM  during  a  war,  being  tamch  greMer 
thim  the  whole  amount  of  goods  taken. 

Then  there  is  the  national  loss  of  aH  the  labor 
6f  so  many  men  during  tbe  time  diey  have  been 
employed  in  robbii^;  who  besides  spend  irhai 
they  get  in  riot,  drunkenness,  and  debavehery; 
lose  their  habits  of  induM^ ;  nre  fanily  fit  M 
any  sober  business  after  a  jieace,  aUd  scirve  olfiy 
to  increase  the  numt>er  of  highwaymen  and  house* 
breakers.  Bven  the  undertricers  wW  hate  been 
fortunate,  are,  by  sudden  wealtib,  led  into  expen- 
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^^  Mnng»  tlHi  habit  of  wkich  €ontiiitie»  wkenHie 
means  of  8ii]^rtiiig  it  cease^  and  indly  nrisg 
tbem ;  a  just  pmidBpent  tor  their  havii^  wan- 
tmity  anid  unfeeliiigly  nnned  many  hoDC»i,  mio* 
ooBt  tmd»B  and  their  fiamUes,  whoee  substance 
was  enplofed  in  serving  the  common  interest  ol 
HMoitind* 


ON  THE  LABORING   POOR. 

To  TUB  EoiToa  QF  ♦    ♦    ♦    Apaix«,  1768. 

Sia, 
I  hwe  met  with  much  invective  in  the  papenr 
for  these  tvroyeai^  paist,  agakst  die  hard-hearted* 
Hess  of  die  Jioh,  and  mpeh  compiahit  of  the  great 
QppKSMms  snifaned  in  *4his  country  by  the  labor- 
lag  poor.  Will  yo|i  adn^  a  word  or  two  on  the 
ether  side  of  the  question  ?  I  do  not  propose  to  be 
tti  advocate  for  oppression  ojr  oppressors.  6ut 
when  I  see  that  the  poor  are,  by  such  writings, 
exaapemted  sguast  the  rich,  and  exdteA  to  in^ 
HtimMtionM^  by  which  iQuch  mischief  is  done,  aad ' 
sane  foiftit  their  lives,  I  could  wish  thetrae  stattf 
ef  thinga  w^rci  Jtietler  undemtood,  the  poM  net 
aiada  by  ftasebosy  Wrkers  more  uneasy  and  aft- 
happy  than  their  situatkm  sufaj<«(»  them  io  hei  ami 
the  nation  not  brought  into  disr^iMrte  among 
fora^^Qfiis,  by  public  gremidkNis  accusatiMs  of 
oara^vaS)  as  if  the  rich  in  Bu^d  bad  no  <!onw 


Digiti 


ized  by  Google 


44  WRITIK06  OV  BSNJAMIN  FRAKKLIK.  * 

paonoon  for  the  poor,   and  Englishmeii   wanted 
common  humanity. 

lorjustice,  then,  to.  this  coontry,  gi?e  me  leave 
to  remaris^  that  the  condition  of  the  po^  here  is^ 
hj  far,  the  best  in  Europe ;  for  that,  except  in  Bag-- 
bmd  and  her  American  colonies,  there  is  not  in 
any  country  of  the  known  world,  not  even  in  Sc6^ 
land  or  Irdand,  a  provision  by  law  to  enforce  a 
support  of  the  poor^  Everywhere  else  necessity 
reduces  to  beggary.  This  law  was  not  made  Iry 
the  poor.  The  legislators  were  men  of  fortune. 
By  that  act  they  voluntarily  subrjected  their' own 
estates,  and  the  estates  of  all  others,  to  the  payment 
aitL  tax,  for  the  maintenance  of  the  poor,  incum- 
bering those  estates  with  a  Jdnd  of  rent  charge  for 
that  puipose,  whereby  the  poor  are,  vested  widi  an 
inheritance,  as  it  were,  in  all  die  estates  of  the  ridi.- 
I  wi^  they  were  benefitted  by  this  generous  pro- 
vktton,  in.iuay  degree  eq^ual  to  the  good  ihtNKti(«' 
with  whidi  it  was  made^iand  is  continued*  But  I 
fear  the  givii^  mankind  a  dependence  on  any 
thing  for  support,  m  age  or  sickness,  besides  indus- 
try and  firugality  during  youth  and  health,  tends 
tO'flatter  our  natural:  indolence,  to  encourage  iiSte- 
nesB  and  prodigality,  andjthereby  to  promote  and 
imi^rease  poverty,  thevery.evil  it  was  int^tded  to 
eure;  thus  multiplying  be^an  instead  of  doni* 
nndiing  them. 

.  .Bemdes  this  iaxi^jfkkAi  the  rich  ita  .Ei^laiidi 
havevSulileQtedth^inselves  to  in  behalf  of  ^poar^.' 
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afaKwnrtiiy  in  «t>me  places  to  five  or  six  shillings  in 
&e  .poond,  of  ihe  annnal  income,  iheyhave,bj 
donations  and  siibstriptions,  erected  nmlierous 
sdiods  in  yarionstparts  of  the  kingdom,  for  ediical- 
wg^  gratis,  the  diildren  of  tiie  poor,  in  readni^and 
wiitmg;  and  in  many  of  those  schools  the  chikhr^i 
are  also  fed  and  clothed.  Hiey  haye  erected  hospi- 
tals  at  an  immense  expense,  for  the  reception  and 
cue  oi  the  sick,  the  lame,  the  wounded,  and  tiie 
Eisaiie  poor,  fi>r  }yiag4n  women,  and  deserted  chil- 
dreo*  They  .are  also  continually  contributing  to- 
irarda  makii^  up  losses  occasioned  by  fire,  by 
stomis,  or  by  floods,  andto  relieve  tiie  poor  in 
severe  seasons  of  frost,  intipies  of  scarcity,  &c.  in 
libido  benevolent  and  charitable  <»)ntxflmtionB  nm 
natiiMi  ejtceeds  us. — Surely,  Aere  is  some  gratitude 
dna  foar  so  many  instAnces  of  goodness. 

Addto  tills 'aU  the  laws  made  to  discourage 
foraig^  inanufactures^  by  laying  heavy  duties  on 
Hiam  or  totally  prohibiting  them,  whereby  the 
rich  at)B  obliged  to  pay  much  higher  ptJceb  for 
vAi»t  they  wear  and  consume,  than  if  the  triide  was 
opm.  Tbeab  aieiKymany  laws  for  the  mxypdri  of 
ow  labouring  poor^  made  by  the  lidi,  and  continued 
St;  thf^  expense :  all  the  difierence  of  price  bo* 
htoeeniou^'O^nm  and  fordgn  commodities,  being  so 
mndi  given  by  our  rich  to  our  poor ;  who-  would 
indeed  be. ^n^led  by  it  to  get  by  d^gnees  abtove 
pMotif/if  they  did  not,  as  too  geadmdly'tbey^, 
wnsider  every  iikcretoe*  of  wages^  onlyabisdiae^ 
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tUag  that  eraUes  them  t&  dYink  more  and  work 
liQB,;  80  that  thmr  distrew  ki  skluieaiB,  age,  or 
timeft  of  scarcity,  cojatoMiei  to  be  Ae  smmt  as  ff 
mch  kura  had  sever  been  siade  m  Aeir&vor. 

Mack  malignaat  ottsave  have  wme.  writers  be^ 
stoped'  upon  Ae  rkh  for  their  iaxary  and  expen* 
sipe  liviBg,  while  the  poor  are  starving,  kc. ;  not 
tonsidering  that  what  the  rich  expend,  the  laboring 
pe«r  recdhre  in  pa]n«nt  for  Unek  labor.  It  may 
stem  a  paradtnc  il  I  should  assert,  A^t  our  labor*' 
iag  poor  dto  m  every  year  receiTe  the  whok  revenue 
^  thenotim;  Imeannot  only  (faepuUicremme; 
bat  fdso  the  rOTenne  or  dear  income  o£  att  private 
siltates^  i»  a  sum  eqaivdent  to  the  whole. — ^fai 
a^pportoltius  poation  I  reason  thus:  theridi  dor 
not  work  for  one  another.  Their  hal^tations, 
fomitare,  clothing,  carriages,  food,  ornaments,  and 
avettftlnag,  in  siMVt,  that  they  or  their  fomilie^ 
aad  ctadame,  ia  the  work  or  produce  of  the  labor- 
w^  perfMT,  who  are  and  must  be  continually  paid 
foe  tiieir  hbm  in  producing  the  same«  Ixk  these 
pafmenta  the  reranues  of  prirate  estates  are  ea:^ 
paodad,  for  mort  people  live  vsp  to  Aeir  incomes; 
IttjclothmgorprDTOka  for  troops,  inarms,  amnwH 
mtion,  riiipa^  feents^  carriagss,  &c;  &c  (e^ery  parti- 
cidar  theypsodnce  oflaborX  muoh^  oi  ^  pidbfio 
ss:renne  is  expended^  The  pay  of  offioete,  cfril 
wdtaililGffy^  and  of  tiaie  private  soldiers  and  SBolora, 
reftuMsthe  rest;  and  they  iq>end  tlmt  also  in  pag^ 
iag  for  what  is  pracbced  by  the  labcmng  pote.    I 
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«4M^  4Mk  wiQe  wtates  nay  increase  Igr  tlMtoimm 
y^nding  less  thw  their  u&come;  but  then,  I  qonr 
eekw  ths^  othf^  aita^  dp  at  the  same  time  dimi- 
nkAif  by  the  owners  q>jQ^0mg  more  than  Ikw; 
iBfiVWh^  so  that  n^hen  the  enncbed  want  to-bny 
qiQueiliaad* tb^.  easily  find land^  in  thi^, hands, (^ 
tb#^ilppoverisbed»  whose  mecessitiea  oUjge,  them 
to  ael};  and  thna  this.  diflEerence  is  eqi^afieidfi^  I 
gilfyw  also  tbalt^art  of  tb^  coqiense  c^the  rioh-iain 
fMT^gp,  pro4ape  or  man«%ctiiref,  i^r  prodnc^ns 
Y^'ck  the  l^dKuiiig  poor  of  otbei^  nation^,  n^nst  be 
yaid ;  but  then  I  ny^  we  must  first  pay  oqr  own 
la^Qfil^ppiy  for  anecyoalqiiaiitity  of  oui;  mannfi^- 
titiwa  oi;  prodoee  t^  e^lMiag^  fif^f 
dQ«IJKnis,ar  we  p^st  pay  feirtbfmiam<mey^  wbii^ 
money  90ft  bein^  thet^atural  produce  of  our  coon^ 
ti^  must  first  be  pmrcfaps^  fi^m  abroad,  by  scmd* 
ii^  <H|^  its  /value ;in.the  produce  or  manufiM^tures  o| 
tbia  couirtfy»  for  whioh  n^anp^M^^uj^es  our  Ifd^orins 
pop!  aie  tp  be  paidt  ^d.  indeed  if  we  did  not 
export,  more  ik^fi  we  Jmpwt^  we  could  baioe  no 
nicm^y  at  aU.  I  allow  fartlf er^.tbab  thaie  are  middle^ 
ipeiiy  wiio  make  a  profit^  apd;  even  get  estates,  by^ 
pi^lpling  the,  labor,  of  thepoctfj^andsellii^  it  at 
adfano^  pncet  tothe  rich ;  but  ibim  they  cannot 
^i9y  that  profit,^  or  the  incofues  of  oG^tates,  but  by 
qieiiding  them  in  employing  and  psqdng  our  labor* 
i»g  fKHMT)  in  some  shapa^or  othen  <w  the  products 
of  iiMtnstiy.—^Ye*  beggwsi  pensiiHierSy  hospitals, 
and  ^11  tbait  are'wpported  by  charitji;  spend  their, 
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incom^  in  the  same  miaimer.    So  that  finally^  as 
I  daid*  at  first,  our  laboring  poor  receive  annually  the 
whok  of  the  clear  reventks  of  the  nation^  and  firom 
lis  they  can  have  no  more. 
'  lif  it  be  said  that  their  wages  are  too  low,  apd 
that  they  ought  to  be  better  paid  for  their  labor,  I 
heartily  wish  that  any  means  could  be  fallen  upon 
to  do  it  consistent  with  their  interest  arid  happi- 
ness ;  but  as  the  cheapness  of  other  things  is  owing 
to  the  plenty  of  those  tilings,  so  th«  cheapness  Of 
labor  is  in  most  cases  owing  to  the  multitude  of 
laborers,  and  to  Uheir  under^workhig  one  another 
in  order  to  obtain  employment    How  is  tiiis  to 
beremiedied?  A  law  might  be  made  to  raise  their 
wages ;  but  if  our  manufactures  are  too  dear,  tiiey 
will  not  vend  abroad,  and  tdl  that  part  of  employ- 
ment wifl  fail,  unless  by  fighting  and  conquering, 
we  compel  oth^r  nations  to  buy  our  goods  whether 
&ey  will  or  no,  whidi  some  have  been  mad  enough 
at  timeis  to  propose.    Among  oursehres,  unless  we 
give  our  working  peoplif  less  employment,  how 
can  we  for  what  they  do  pay  them  highar  flian  we 
d6?   Out  of  What  fund  is  the  additional  price  of 
labor  to  be  paid;  when  all  our  present  incomes  are, 
as  it  were,  mortgaged  to  them  ?    Should  they  get 
higher  wages,  would  that  make  them  less  poor,  if 
in  consequence  they  worked  fewer  days  of  the 
week  proportionably  ?  I  have  said  a  law  might  be 
made  to  raise  their  wages;    but  I   doubt   much 
whether  it  could  be  exectited  to  any  purpose,  un- 
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k»  QBOlluHr  law,  now  indeed  aktidrt  obsolete, 
eoold  lit  the  same  time  be  leviied  aikl  enforced ;  a 
law,  I  mean,  that  many  have  often  beard  and 
ii|ieated,  but  few  have  ever  duly  ecmsidered.  Six 
ieyt  shalt  thou  labor.  Tbm  is  as  poritive  a  part  of 
the  commandment,  as  that  wfai<ih  says,  the 
Sevekth  day  thou  skaH  nkt ;  byt  we  rem^nber 
well  to  observe  the  mdnlgent  part,  and  never  dunk 
of  Ite  .  other.  &.  Mvnday  is  geneoally  as  dtdy 
kept  b/ oar  woHuag  people  as  iVf&MiSsjr ;  the  only 
diflereooe  is^  that  instead  of  mnploying  their  time 
cheaply  at  churchy  they  are  wasting  it  expensively 
St  the  ale-faoaaew    I  aoH  Sir,  yours,  A&c. 

Msnius. 


piAK  tea  afiKSPif iKO  mstAMT  uNpaoviDED 

COtTlVTRIfiS. 

By  Mesirs.  Frunklm  and  Datrymple. 

Aug.i9p  1771* 

Tee  cottn^  called  i^  the  maps  Nw  IZealand^ 
ha#  been  disc0?eredby  iheEndemwtf'^ to  \)et^<^ 
istandSf  logiether  i|s  liMCfe  as  Grmt  Britain:  these 
^Jsnidpi  named  Afpjtntmawitdmid,  Topy-poertnanamfii 

Hi m Ill  I    ■  I    liji  ■        '   I  I     I, 

^  Irtiese  proposftls  W^e  printed  upon  a  sheet  of  paper^  and 
Iblribated.  ifM  fsite  ^tritten  by. Dr.  FraskUo  and  Mr. 
I>alryiDpfe  arftMUy  idbtiflpiiBktdr 

▼muii.  B 
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are  inhabited  by  a  brave  and  generous  race,^  who 
are  diestitiite  of  cam^fmlsj  and  ail  quadrupeds, 
tKcej^dogs. 

These  circumstances  b^ig  mentioned  lately  iii^ 
a  conipany  of  mai  of  liberal  sentiments,  it  was  ^ 
observed  that  it  seemed  incumbent  on  such  a 
country  as  this^  [England]  to  communicate  to  alt 
others  the  conveniencies  of  life  which  we  enjoy. 

Dr.  FranUin^  whose  life  has  ever  be^i  directed 
to  promote  the  true  interest  of  society,  said,  **  he 
woidd  with  all  his  heart  subscribe  to  a  voyage  in- 
tended to  communicate  in  general  those  benefits' 
which  we  enjoy,  to  countries  destitute  of  them  in 
the  remote  parts  of  the  globe."  This  {NX>position 
being  warmly  adopted  by  the  rest  of  the  company, 
Mr.  Dalrymple,  then  present,  was  induced  to  oflfer 
to  undertake  the  command  on  such  an  expedition. 

On  mature  reflection  this  scheme  appears  the 
more  honorable  to  the  national  character  of  any 
which  can  be  conceived,  as  it  is  grounded  on  the  ' 
noblest  principle  t>f  benevolence.  Good  intenticms 
ar6  often  frustrated  by  letting  them  remain  indigest- 
ed; on  this  consideration  Mr.  Dalrymple  was 
induced  to  put  th^  outimes  on  paper,  which  are 
now  pubMsfaed,  that  by  an  early  communication* 
there  may  be  a  better  opportunity  of  collecting  aU 
the  hints  which  can  conduce  to  execute  efiectoaUy 
the  benevolent  purpose  of  the  expedition,  in  case 
it  should  meet  with  general  approbation* 

On  this  sch^ne  being  shown  to  Dr.  Fbmklin, 
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he  comiBimicated  his  sentiments  by  \ray  of  intro^ 
deletion,  to  the  foHo^ing  effect' 

*' Britain  is  said  to  have  produced  originally 
nothing  but  sloes.  What  vast  advantages  have 
been  commmiicated  to  her  by  the  fruits,  seeds, 
roots,  herbage,  animals,  and  arts  of  othw  coun- 
tries 1  We  are  by  their  means  become  a  wealthy 
and  a  mi^ty  nadon,  abounding  in  all  good  tilings* 
Does  not  some  duty  hence  arise  from  us  towards 
otfaer  countries  stiU  remaining  in  our  ftHrmer  state? 

'^  Britain  is  now  the  first  maritime  power  in  tim 
world.  Her  ships  are  innumerable,  capable  by 
their  form,  size,  and  strength,  of  sailing  all  seas. 
Our  seamen  are  equally  bold,  skilful  and  hardy ; 
dexterous  in  exploring  the  remotest  r^;ions,  and 
ready  to  engage  in  voyages  to  unknown  countries, 
though  attended  vrith  the  greatest  dangers.  The 
iidiabitants  of  those  countries,  our  fellow  metiy  have 
canoes  only ;  not  knowing  iron,  they  caimot  build 
ships :  they  have  little  astronomy,  and  no  know* 
ledge  (^  the  compass  to  guide  them  :.^iey  cannot 
ther^ore  come  to  lus,  or  obtain  apy  of  our  advan- 
t9ge8.  From  these  circumstances,  does  not  some 
duty  seem  to  arise,  from  us  Jx>  them?  Does  n6t 
Providem^e  by  these  distinguishing  favors  seem  to 
call  on  us  to  do  sometfaipg  ourselves  for  the  com- 
mon interest  of  humanity  ? 

,  *'  Those  who  think  it  their  duty  to  ask  bread.and 
other  blessings  daily  from,  heaven,  would  they  not 
think  it  equally  a  duty  to  commiaijcate  of  those 
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bleMings  wiien  tibey  have  receivied  tfaem ;  and 
show  their  gratitada  to  thefir  gfeat  Benrifoctor  by 
die  only  ftieaiiB  in  their  powar,  promoting  the 
happiness  of  his  oth^  children  ? 
.  '^  Ceree  is  said  to  hare  made  a  joamey  dirot^ 
many  oooatHes  to  teach  the  use  of  com,  and  the 
ait  of  raising  it.  For  tilts  single  ben^t  the  grate- 
fid  nations  ddfied  her.  How  much  more  may 
Bngiishnien  desenre  snch  honor,  by  commnnicafe- 
ibg  the  knowledge  and  use  not  of  com  only,  but 
of  all  the  other  enjoymaits  earth  can  produce,  and 
which  they  are  now  m  possession  of.  Commmdter 
bona  prof undertj  Deum  est. 

^^Msxij  voyages  have  been  undertaken  with 
iriews  of  profit  or  of  plund^,  or  to  grattfy  resent** 
ment ;  to  im>cure  some  advantage  to  ourselves,  or 
do  some  mischief  to  others :  but  a  voyage  is  now 
proposed  to  visit  a  distant  peojde  on  the  oHier  mde 
tiie  gl6be ;  not  to  dieat  thetai,  not  to  rob  th^n,  not 
to  sdze  Hi&r  lands,  or  enslave  their  persons ;  but 
merely  to  do  than  good,  aiid  make  them,  as  fiur  as 
in  our  power  lies,  to  live  as  comfortably  as  oiirsel  ves. 

''  It  seems  a  laudable  wish  that  all  the  nations  of 
the  earth  were  connected  by  a  knowledge  of  each 
other,  and  a  maluai  exchaoiigeofben^ts:  but  a 
commercial  nation  particularly  should  wish  for  a 
g^ierel  civilisation  of  mankind,  limce  trade  is 
always  carried  on  to  much  greater  extent  vrith 
people  who  have  Ifae  arts  and  conveniencfes  of  life, 
than  it  can  be  with  naiked  sanies.    We  may  there- 
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^le  1m^  in  this  undertaking  to  be  of  some  serrice 
to  our  oounlry,  as  wdl  as  to  those  poor  people 
ivho,  however  distant  from  us,  are  in  truth  related 
to  usy  and  whose  interests  do,  in  some  degree,  con- 
cern ev^  <Rie  who  can  say  Homo  ntm^  &c. 

Scheme  qf  a  vajfogeiy  subscription,  toconyeytbe 
c<Hiyeniencies  of  life,  ae  fowls,  hogs,  goats,  cattle^ 
OHrn,  iron,  &e.  to  Hiose  remote  r^ons  which  are 
destitute  of  tbem,  and  to  bring  from  thence  sudi 
productions  as  can  be  cultivated  in  this  kmgdom 
to  tiie  advantage  of  society,  in  a  ship  under  tke 
command  of  Alexander  Daliymple. 
Catt  or  bark,  from  the  coal  tn^de>  of  350 

Urns,  estimated  at  about -  -    <£20M 

Extra  expenses,  stores,  boats,  &c.  -  -  -  -       3000 


5000 
To  he  manned  with  ^  men  at 

4L  per  man  per  month 

240 
12 

2080  per  annum 
3 


Wagesand  a640  for  three  years   ••  -  8640 

provisions 


Cargo  indudedy  suf^posed 


Digiti 


ized  by  Google 


54  WRITINGS  OP  BENJAMIN  FltANKLNl<  *   ^ 

The  expenses  of  this  expedition  are  cate«Jatfed 
for  three  years ;  but  the  greatest  part  of  (he  ainiOuiit 
<tf  wages  will  hot  be  wanted  till  the  ship  retunis, 
aad  a  great  part  of  the  expense  of  provisioiW  will 
be  saved  by  what  is  obtained  in  the  course  <ff'the 
▼oyage  by  barter  or  other ^i^T^e,*  though  it  is  proper 
^  make  provisixm  for  contingencies. 


ON  THE  INSTITUTION  IN  HOL&ANO  TO  PREVENf 
.     POVERTY. 

*    '*  Craven  Street,  June  17ih,  1772^ 
«  To  Mr.  Mas6reSi 

"  Sir, 

''  I  thank  you  for  the  pamphlet  proposmg 
to  establish  life  Annuities  in  parishes,  &c. :  I  think 
it  an  excellent  one.  In  compliance  with  your  wish^ 
page  25,  26,  I  send  it  back  with  a  few  margmal 
notes  (perhaps  of  no  great  importance)  made  in 
reading  it,  requesting  it  may  t)e  returned  to  me. 

"  In  page  118  of  Dr.  Price's  Book  on  Annuity, 
second  edition,  you  will  And  mention  made  of  an 
institution  in  Holland.  He  had  that  information 
from  me.  Those  houses  are  handsome  neat  builds 
ings  with  very  comfortable  apartments ;  some  form 
the  sides  of  a  square,  with  glass  plats  and  gravd 
walks,  flowers,  &c.,  and  some  have  littie  separate 
gardens  behind  each  apartment.  Those  for  men 
toe  called  Oude  Mutmen  Hnyzen^  for  women  Oudt 
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Wnnaoen  Hayzm.  I  think  the  dSSeteui  kitid^  Bomie- 
IkneB  make  difierent  sides  of  the  same  square, 
niere  is  a  cbapiel  for  prayeirs,  a  common  kitchen, 
aiiid  a  conmton  hall,  in  which  they  dibe  together. 
Two  persons  such  as  best  like  one  another,  and 
cboose  so  to  associate,  are  generally  lodged  in  one 
aimrtment,  though  in  separate  beds,  that  they  may 
be  at  hand  to  assist  each  o^er  in  case  of  sudden 
illness  in  tVie  mgbt,  and  otherwise  be  mutually 
bdpful.  l%edirectoraliaveal6oaroMi  tomeetin, 
who  form  rules  for  the  government  of  the  house,  hear 
ODmpkunts,  and  lectiiy  what  is  amiss.  Gentlemen 
are  directOTS  of  tiie  Oi^e  Mannen  Haus^  ladies  of 
the  Oudt  Vromocn  Hatu.  A  committee  of  two  ate 
diosen  every  year,  who  visit  often,  see  the  rules 
observed)  'and  take  caiie  of  the  management  At 
the  end  oOkne  year;  thes^  are-tbanked  oflT,  and  as  an 
honorable  memorial  of  their  service,  theii-  names^ 
with  the  year  they  served,  are  added  to  the  gold-* 
letter  list  on  the  waMs  of  the  room.  AU  the  ftirni- 
tmre  is  neat'  and  convenient,  the  beds  aiod  rooms 
kept  ctom  and  sweet  by  tiie  servuits  of  the  house, 
afid  the  people  appear  to  livo  haj^ly. 

*^  Thcwe  institutions  seem  <;alculated  to  prevent 
poverty,  whi<^  is  ranker  a  better  thing  than  r^/iemi^ 
it:  for  it  keeps  alwaysm  the  pubUc  eye  a  state  of 
comfort  and  r^de,  vdth  freedom  itovn  care  in  old 
age,  held  fofih  as  an  encfouragem^tit  to  so  much 
iadnstryand  inigality  in  yoi:^  as  may  at  least 
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serve  to  fBiae  the  r^quiired  8uap  (suppoed  60/.)  that 
is  to  intitle  a  mai^  or  woman  at  50  to  a  vetreat  m 
these  houses.  And  in  acquiring  this  smul  baHfH 
may  be  acquired  tjiat  [^odtice  wch  affluence 
before  this  age  ajnivea,  bs  to  make  &e  retreat 
mmecessary,  and  so  never  claimed*  Hence  if  Ml/* 
would  (as  by  your  taUe)  intitle  a  man  at  dO  yean 
of  age  to  an  annuity  of  \9L  ^.  6d^^  I  suppose  that 
jfk  such  a  house,  oatertainment  and  accommodatioii 
to  a  much  greater  value  might  be  aflR)rded  hhot 
l)ec8uae  the  right  to  live  diere  is  iKrt  ix^ansferable, 
and  therefore  every  undaimed  right  i^  an  advan^ 
tage  to  the  house,  while  annuities  would  probaUy 
be  all  claimed.  Then  it  seemft  to  me  that  the  {hpo* 
spQQt  of  |k  distaod;  cnnuUy  will  not  be  so  influencing 
en,  thei  mnds  of  yenog  people  as  the  constant  wietv 
of  th^  ipoqafoft  e^)^  in  tbose  bouse$»  in  com* 
parison  <^i  whieh#  even  the  payment  and  t^ceifit  of 
tie  imnu)tie9  are  privak  tjrmsactipnii 

'Vl  ^mp^.  this  w  hepe9.  you  wiU,  aHier  cawickn»t 
tion»  &v<Hr  me  with  your  <i{wioa  whether  (in  addi^ 
tion  to  yowr  plan,  whiph  tf  iU  btill  have  all  its  iidmh 
tages  for  smaUer  sums)  Obe  px  more  a<M^  l^oute*  m 
ev^  coi^ty  wo^kd  not  (»x)bf^ly  be  Of  gi^t  use 
in  stiU  fiir^)^  premotiQg  industry  and  frugalily 
aaumg  the  lower,  peopfe),  eaid  of  coi^  lesaeninf 
ttie  ^normeua  iveight  of  the  pow  tax? 

''  I, enclose  a  littlejiAece  I  wrote  in  AtMiie^te 
enc^vuage  and  s<TC|9gtben  tbe^  imgioltant 


Digiti 


'tized  by  Google 


PAST  III.       POIilTIOa  AK^  cdMMBBCS.  W 

if  which  I  b^  yont  acceptaace,  and  aaHf  with 

'' 1^,  y«uv  inost  obedteilt  hium^ 

''  B.  FRAMniUju" 


POSITIONS  TO   BE   EXAMINED* 

1.  All  food  or  sabsistence  for  mapkiad  t 
the  eutti  or  watari* 

3.  ^ec6Marie8of  lifetMatoMitjfiMdft,faid 
other  conFetiieiicie8|  have  their  taluea  rttiiMiIrd  bf 
tiie  {HTOportioa  of  food  cottsBoied  whfle  we  are 
raxploy^  in  procuring  tbem^ 

3.  A  soaaU  people  with  a  largpe  territory  mmj 
mimst  OB  the  producHona^nalwe^  with  no  otft«r 
labor  thsoi  that  of  gatberii^  H^  tegetnbles  imd 
catching  the  anainalQ. 

4.  A  laige  people  ;vl&  a  fimaH  territory  ftnda 
these  insufficient,  aod  tP  8tibai$t,  mast  labor  the 
earth,  tp  o^ake  it  piMace  gie«tep  qnanlfeliea  d 
TegetaUe  foa4»  aqit^Me  for  the  peil^^ 

aiid  <^  the  aninMla  ^y  inteiMl  JM^  edit* 

5.  From  this  labor  arise^a^r^l kwrtiHoiv^S^^ 
table  and  ai^nal  food,  and  of  matferiab  for  etathhig, 
aa  ftaxt  wool,  siU^,  &c*  The  superfluity  of  Oesa  ii 
wealth,  ^ith  tins  waedth  w^  pay  for  Iba  iafaor 
onfikiyedia  bwUdkig  oqr  houses,  dtaes,  &ow  uriikdi 
ace  HfffreAm  4»aly  ^MMultoQce  Am  nuMoosia^ 
phosed. 
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6.  Maniffactures  are  only  another  shape  into 
which  80  much  provisions  and  subsistence  are 
tumlBid)  as  were  equal  in  value  to  the  manufactures 
produ<^.  This  Appears  from  hence,  that  the 
manufacturer  does  not,  in  fact,  obtain  from  the 
employer  for  his  labor,  more  than  a  mere  subsist- 
au^,  including  raiment,  fuel,  and  shelter ;  all  whick 
derive  their  vialue  from  the  provisi<ms  consumed  ia 
pmcuring  iftem. 

7.  The  produce  of  the  earth,  thus  converted  into 
mahufiBictums,  may  be  more  easily  carried  to  dis- 
tant liiaark^  than  before  such  conversion. 

'.  8.  JRartr  commerce  is,  where  equal  values  are 
ex^hsmged  for  equal>  the  expense  of  transport 
included.  Thus  if  it  costs  A  in  England  as  much 
labor  and  chai^  to  raise  a  bushel  of  wheat,  as  it 
costs  B  in  France  to  produce  four  gallbns  of  wine; 
then  are  four  gallons  of  wine  the  fair  exchange  for 
«  bushel  of  w^keat,  A  and  !B  meeting  at  half  distance 
with  tfacSr  commodities  to  make  the  exchange^ 
SBhe  wlvaiitagfe  of  this  fair  commercA' is,  that  each 
putyincfeases  the  number  of  his  enjoyments,  hav- 
ing, instea^d  df  wheat  alone,  or  wine  alone,  the  use 
of  botii  wheat  and  vrine. 

.y  6*!;Where  the  labor  and  expense  of  producing 
iKitk).cotam|6dities  are  known  to  both  parties,  bar- 
V^  ^^^  generally  be  fair  and  equal!  Whare  they 
tfoe;knowtL  to  one  party  oftly,  bai^ains  twll  often  be 
ntqnhl,  knowledge  tdung  its  advantage  of  igno- 
rance. 
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"  10.  ThfHS  he  that  cairies  1000  bnshds  of  "vvheat 
tbpoad  to  «ell,  may  not  probably  obtaiA  so'  gt^eaC  a 
profit  theredn  as  if  he  had  first  turned  the  wheat 
into  mannfactores,  by  subsisting  therewilii  the 
^rkmen  while  produdng  those  manufactores  ? 
since  there  arc^  many  expediting;  and  'fiieSitatlbg' 
methods  of  working,  not  generiHy  known ;  ahd 
strsmgers  to  the  manufactures;  though^' they  kflow 
pretty-  weW  the  expense  of  liaising'  whbat,  >^tre 
unacquainted  with  tbo^  short  methods  of  working, 
and  thence  being  apt  to  suppose  more  labor  em- 
ployed in  the  mami&ctores  than  there  really  is,  are 
more  easily  imposed  on  in  their  value,  and  induced 
to  allow  more  for  them  th?m  they  ai:^  honestly 
worth. 

II.  Thus  the  advantage  of  having  manufactttres 
m  a  country  does  not  consist,  as  is  commoiiiy  sup-^ 
posed,  in  their  highly  advanciing  the  value  of  rough 
materials,  of  which  they  arefoiined';  *  since,  though' 
sbt-pennywbrth  df  flax  may  be  worth  20*.  when 
worked  intiUce,  yet  the  v^ry' cause  of  its  being 
worth  iOs.  %  that  besides  th6  flax,  il  had  ciost 
Iftr.  6d.  in  IsubsJdtehce  to  the  maiufactuier:  But 
the  adtantage  of  manufac^res  is,  thai  under  theii^ 
ihape  pirovisidn^  maybe  tnbre  easily  carried' to  a 
foreign  m'l^ket^  afid  by  their  means  our  traders 
may  more  eaisily  cheat  strangers. '  Few,^  where  it  is 
hot*  made,  arfe  judges  of  the  value  X)f  lace.'  '  Tlie 
hnpdrter  may  demand  forty,  and  perhaps  get*  thirty 
shillings  for  that  which  cost  him  but  twenty. 
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1$,  KnaUy  t  tli6V9  ifem  to  be  hit  tlifae  ways  for 
it  ««tion  to  acquire  wealth.  Thafirstiaby  trtfr,  to 
Hbe  Momam  did,  in  phmdering  their  conquered 
Migfaboiv.  This  is  roMery.~-The  second  by  cam- 
m$r€er  which  is,  generally^  cke^tmg.-^T^Q  third  by 
^igtiaUturi^  the  Oiidy  honest  m^  ;  wheran  man 
Kceii^es  a  real  increase  of  the  se^d  thrown  iiito  the 
ground,  in  a  kind  of  continual  nurade  wrought  Xjff 
t^  hand  of  God  in  his  &vor,  aa  a  toward  for  his 
iaaK>craitKfet  and  his  virtuous  industry.      B.F. 

April  At  1799. 


PROVISION  MADE  IN  CHINA  AGAINST  FAMINE^ 
Extract  of  a  Letter  to  Dr.  PercivaL 

I  hare  somewhere  read  that  in  China  an  account 
is  yeady  takmx  of  the  number  of  people,  and  the 
quantities  of  provision  produced.  This  account  is 
transmitted  to  the  Emperor,  whose  ministers  can 
thence  foresee  a  scarcity  likely  to  hs^pen  in  a^y 
fHTOvinq^  and  from  what  province  it  can  best  he 
supplied  in  good  tune.  To,  fiunlitate  the  col- 
lecting of  this  account,  and  prevari;  the  necessity 
<^  entering  houses  and  6|>a;idiiig  time  in  asking  amt 
answering  questions,  each  house  is  furnished  with 
a  little  board  to  be  hung  without  the  door,  during  a 
certain  time  each  year ;  on  which  board  are  marked 
certain  words,  against  which  the  inhabitant  is  to 
mark  number  or  quantity*  somewhat  ta  this  num« 
ner: 
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Bfeiiy 
Women, 
Ghildreti, 
Riceor  Wheat, 
Flesh,  &c. 


All  under  16  are  accounted  children,  and  all 

above,  men  and  women.    Any  other  particulard 

which  the  government  desires  information  of,  are 

occasionallj  marked  on  the  same  boards.    Thus 

the  oncers  appointed  to  collect  the  accounts  in 

each  district,  have  only  to  pass  before  the  doors^ 

and  entar  into  their  book  what  they  find  marked 

on  the  board,  without  giving  the  least  trouble  to  the 

family.    There  is  a  penalty  on  marking  falsely^ 

and  asneighbors  must  know  nearly  the  truth  of  each 

other's  account,  they  dare  not  expoae  themselves 

l^  a  fidse  one,  to  each  other's  accusation.  Perhaps 

such  a  regulation  is  scaMely  practicable  with  us.* 


HOTE  EESPECTINO    f RADR  AUD    MANUFACTIMtES. 

Soffipom  a€Mh<yy»  X^  widi  three  manuihotaresi 
ttidMb,  Jift,  irmt,  supplymg  tiaee  other  eoimtriesi 
A,  B^  C,  but  IB  desirous  of  increasing  tlie  vent,  and 


'  Tbe  above  passage  is  taken  from  Dr.  Percivars  Essays^  Vol. 
in.  p.  25,  being  an  extract  fh>m  a  letter  written  to  him  by  Dr. 
o»  Ifce  sidbiieet  of  his  o)>9ervations  on  tbe  state  of 
i  is  M^ockeslcr  asd  •ther  ai^yaeeatyfaieea.    B.  V. 
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raising  the  price  of  cloth  in  &tvoT  of  her  own  clo- 
thiers. 

In  order  to  this,  she  forbids  the  importation  of 
foreign  cloth  from  A. 

A,  in  return,  forbids  silks  from  X. 

Then  the  silk- workers  complain  of  a  decay  of 
trade. 

And  X,  to  content  them,  forbids  silks  from  B. 

B^  in  return,  forbids  iron-ware  from  X. 

Then  the  iron- workers  complain  of  decay. 

And  X  forbids  the  importation  of  iron  from  C, 

C,  in  return,  forbids  cloth  from  X. 

What  is  got  by  all  these  prohibitions  ? 

Answer. — ^AU  four  find  their  common  stock  of 
the  enjoyments  and  conveniencies  of  life  dimin- 
ished. 

London,  July  7, 1767.  B.  R 


NOTIONS   CONCERNING   TRADE   AND    MERCHANTS. 

i;  'Were  it  possible  for  men,  remote  from  each 
pther,  to  know  easily. one  another s  wants  and 
abimdances,  and  practicable  for  thain  on  all  occa- 
sions conveniently  to  meet  and  make  fair  exchangeis 
of  their  respective  commodities,  there  would  then 
be  no  use  of  the  middle  man  or  merchant ;  such  a 
profession  would  not  exist 
.  2.  But  smce  that  is  not  possible,  were  all  govern* 
ments  to  i^point  a  number  of  pnblic  officers,  whose 
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AAy.and  bonii^ss  ite^ujd  be  to  inform  th^nselyeft. 
tboroughlyof  tl]K>8e  wants  and  abundances,  and  to* 
procure,  by  proper  raans^ment,  all  the  exchai^es 
that  wonld  tend  to  increase  the  general  happiness,, 
snch  officers,  if  they  coaM  well  discharge  their 
trast,  would  deserve  honors  and  salaries  equivalent 
to  their  industry  and  fidelity. 

S.  But,  as  in  large  communities,  and  for  the 
more  general  occasions  of  mankind,  such  officers 
have  never  been  appointed,  perhaps  from  a  con- 
viction that  it  would  be  impracticabk  for  such  an 
appointment  efi^tually  to  answer  its^urpose,  it 
seenm  necessary  to  permit  men,  who,  for  the  possible 
profits  in  prospect,  will  undertake  it,  to  fetch  and 
carry,  at  all  distances,  the  produce  of  other  men's 
industry,  and  thereby  assist  those  useful  exchanges. 

4.  As^  the  persons  primarily  interested  in  these 
exchanges  cannot  conveniently  meet  to  make 
known  tiieir  wants  and  abundances,  and  to  bargain 
for  exchanges,  those  who  transport  the  goods  should 
be  interested  to  study  the  probability  of  these  wants, 
and  wheie  to  find  the  means,  of  supplyii^  them ; 
UBd,  mace  there  exist  no  salari^  or  public  rewards 
§09  Aem  m  proportion  to  their  skill,  indust^,  and 
irtBity  to  tiie  people  in  general,  nor  to  make  them 
any  compensation  for  their  losses  arising  from 
inexpeitness  or  firom  accident,  it  seems  reasonable 
that  for  their  encouragement  to  follow  the  business, 
ttiey  BbovM  be  left  to  make  such  profits  by  it  as 
they  can,  which,  where  it  is  open  to  all,  will 
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probably  Mldom  be  extravagant  And  petfaaps  by 
this  meass  the  business  will  be  better  done  for  tlie 
general  advant^»  and  t^ose  nho  do  it  more  pro- 
perly rewarded  according  to  tfadr  merits,  than 
would  be  the  case  were  special  officers  to  be 
aiqpointed  for  that  aorice. 


p'he  Essay  that  follows  was  origiDally  pablbhed  b  1774^  and  is 
th^  jomt  work  of  George  Whately  and  Dr.  Fraoklin.  The 
origimri  Work  was  indeed  written  by  the  former,  and  commn- 
mcated  to  the  latter,  who  rarely  ever  perused  a  literary  pro- 
doctaoB  witfaoat  correcting,  improtliig,  or  angmentii^f  Its 
inrce  and  iradoe,  from  his  own  sooroes.  .The  correetioBS  and 
.  additions  which  were  made  by  Dr.  Franklin,  prodaotd  an 
amicable  controversy  between  them»  who  had  the  best  claim 
to  call  himself  the  author  of  it,  which  was  plosed  by  a  deter«. 
mfaiation  to  publish  it,  without  any  name,  but  under  this 
designation — *^  By  a  well«-wisber  to  die  king  and  ccmnliy.*' 
Dr.  Franklin,  who  wis  nevtr  so  solicitiws  about  the  itpota- 
tion  as  about  the  practical  utility  of  Us  writiiB^;  C(Btntin«fiEl  to 
consider  his  friend,  Mr. .Whately,  as  the  author,  and  jpersbtnd 
even  to  the  last  in  tbltt  seiitiment ;  for  in  a  letter  of  the  21st 
of  August,  1784,  from  Paris,  addressed  to  him  in  the  words, 
^  Mfy  4e^  M  Brimi^''  he  requests  a  copy  iif  hiA  excellent 
lillkwork^''ThiPriBeqikaofTWde/''  Tbe  wiuik  woKic 
is|;tven  bfffe^  becnuit  With  whatever  ^ncofss  the  tqiirttign 
might  he  accomplisbe<i^  of  what  belongs  to  the  C|9e  or  4be 
other,  the  separate  parts  would  be  each  incomfriete^  ji^id  the 
wb6le  b  particulariy  worthy  preservation.] 


*  Sea  Private  CivfeipondeDe^  Pm  I. 
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PRINCIPLES  OF  TRAI>S. 

Freedom  and  Protection  are  its  he$t  support;  Industry  the 

only  means  to  render  Manufactures  cheap. 
Of  Coins  J  Exchange f  and  Bounties,  particularly  the  Bounty 

on  Coin. 


i$  genmtOy  UMi$ntQod  iobe  the  huk  on  whkk  U10 
pouwr ^ this emmtry hath hees^ritked^msdomuMek  Uwmsi 
ewer  stand, 

T^rnkssiffas  doivmi  lem^  imi#»  et  teure  kmOres,  ^rH§», 


DEDICATION* 

To  zSL  those  who  have  the  welfare  and  prosperity 
of  these  kingdoms  at  heart,  the  following  Essay^ 
containing,  we  hope,  useful  and  incontrovertible 
principles  on  the  subjiects  treated  of,  is  very  heartily 
and  affectionately  inscribed. 

March,  1774. 
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O/Exchanges    -•-..-  34 

OfaPar  of  Exchange         ....  33 

Of  BouDtfes      ......  40 

Of  Boooty  on  Wheat,  and  its  being  continued  42  &  ftq. 


PREFACE. 

It  is  a  vain  imagination  tiiat  we  exist  only  for 
oarseWes,  or  our  particular  country.  The  all-wise 
Creator  has  ordained  that  a  mutual  dependence  shall 
run  through  all  his,  works;  and  though  our  limited 
capacities  will  not  admit  us  fully  to  comprehend 
the  nature  and  end  of  this  connected  chain  of 
things,  yet  we  may,  and  indeed  ought,  to  inquire 
into  and  consider  every  thing  which  relates  to  our 
mutual  dependence  upon  one  another,  and  the 
sjmngs  and  principles  of  our  actions. 

By  this  investigation  we  shall  find  that  our 
wants,  whether  real  or  ideal,  our  passions,  and  our 
habits,  are  the  springs  of  all  our  actions,  and  indeed 
the  movers  of  the  general  intercourse  and  com^ 
merce  between  one  man  and  another,  one  country 
and  another. 

Most  writers  upon  trade  have  made  it  their 
business  to  support  and  explain  some  particular 
branches  of  traffic,  or  some  favorite  hypothesis. 
We  shall,  in  the  ensuing  essay,  use  our  best  endea- 
vors to  remove  from  the  friends  of  trade,  smd  man- 
kind in  genial,  some  prevailing  prejudices,  and  to 
Ue^X  in  a  concise  mann^,  upon  a  few  self-evident 
principles  and  general  maxims,  under  a  persuasion, 


Digiti 


ized  by  Google 


PAIT  0I4  r  n  F0«ra|€3  ANP.  COMJf  EBCE.  AT 

tb8t>if  isQck  lahxitns  8iid  piinciides  are  jnst,  all 
deductiolis  aad  discussiws  whatever  may  be  tried 
bythfiir  itonda»i. 

Somie  very  respectable  ^nds  have  indulged  us 
wifltithenr  ideas  and  opinions.  It  is  with  the 
neatest  :pk^itore  we,  in  this  second  edition,  most 
gratefully  acknowledge  the  favor;  and.  must  add, 
that  6h6uld  the  public  hold  this  performance  in.  any 
estinlatioDL,  no  small  sbaxe  belongs  to  those.  fiiends% 


§  !•  Trade  or  commerce  is  the  intercourse,  as  well 
between  nation  and  nation,  as  between  one  man 
and  another;  by  which  we  acquire  whatsoever  may 
be  thought,  or  understood  to  be,  of  use  or  delight, 
whether  real  or  ideal. 

2.  llie  spring  or  movement  of  such  intercourse 
18,  and  ever  must  be,  gain,  or  the  hopes  of  gain;  as 
A^er  the  public,  nor  the  individual,  would  inten- 
tionally pursue  rfny  unprofitable  intercourse  or 
commerce. 

3..  Gain  being  the  principle  of  trade,  the  whole 
mystery  of  trade  must  therefore  consist  in  pro- 
secuting methods  whereby  gain  or  advantage  may 
be  obtained. 

In  transactions  of  trade,  it  is  not  to  be  supposed 
fliat,  like  gsoning,  what  one  party  gains  the  other 
must  necessarily  lose.  The  gain  to  ea<?h  may  hp 
ecjnal.  If  A  has  moi«  com  than  he  can  consume, 
bot  wants  cattle,  and  B  has  more  cattle,  but  wants 
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com^aiiexelmiigekgtiAtdeMh;  iM^rdby  thlie<nti^ 
tnon  0tock  of  eomfevteiik  life  is  incrMsed. 

4.  Freedom  and  protection  are  most  mdiqpiitkblt 
jpriiie^Ies  whereon  thesncceBSof  trade  imfitdepaid, 
M  clearly  as  an  open  good  road  taids  ioimiAi  m 
«alb  and  speedy  intercourse;  nor  is  tbere  a  gSHtor 
Miemy  to^  trade  than  constraint 

6.  G^TMnments  whidi^  ha;ve  adopted  those 
plain  single  principles  fawre  been  greatly  befte>*> 
ated. 

6.  Were  princes,  in  general,  to  abolish  all  sorts 
of  prohibitory  laws,  trade  in  general  would  flcmsb 
most  in  those  countries  where  the  happy  situation, 
the  mildness  of  the  climate,  the  activity  and  indus- 
try of  the  inhabitants,  would  furnish  means  for  a 
speedy  and  useful  intercourse,  reciprocally  to  sup- 
ply any  real^  or  ideal  want 

When  princes  make  war  hj  prohibiting  coln- 
merce,  each  may  hurt  himself  as  much  as  his 
enemy.  Traders,  who  by  their  business  are  {m>- 
moting  the  common  good  of  mankind»  as  well  as 
larmers  and  fishermen,  who  labor  for  |he  subsist- 
ence of  all,  should  never  be  interrupted  or  mo- 
lested in  their  business,  but  enjoy  the  protection 
of  all  in  the  time  of  war  as  well  ais  in  time  of 
peace. 

This  policy,  those  we  are  pleased  to  call  bar- 
barians, have,  in  a  great  ineasure,  adopted ;  for 
the  trading  subjects  of  any  power,  with  whom  tha 
emperor  of  Morocco  may  be  at  war,  are  not  liable 
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emaaaogf  «Mi  have  otitorwlse  fvw  liberty  to  trMit 
and  tende  in  fab  ^MMMM. 

At  a  iBAriliiiie  power,  we  praMima  il  it  not 
flwogfat  right  that  Great  Bif tain  ^^0014  grant  tncli 
freedom,  exoept  parCiaHy ;  at  ia  tbe  caaa  of  war 
wAA  FnmGB^  when  tobacco  it  allowed  to  bar  aent 
liiidier  mider  the  tanefian  of  pattpoita. 

7.  We  art  no  move  to  expt(^t  tlut^  tha^  that  Hm 
wlude  worid  diotild  be  governed  by  th(t  tame  lawt» 
in  ovr  ofHOJont  bowew,  bo  lawt  which  the  ait  of 
man  can  derite^  will  or  can  hindOT^  or  entirely 
stop  the  current  of;  a  profitable  trade ;  any  more 
than  the  serarett  lawt  could  j^mrent  Hone  tatitfyinf 
of  fanager,  when  any  chance  or  opportunity  oflfered 
togiKifyit. 

8.  Neyerthelett,  to  far  at  it  it  poatiU^  accerd* 
mg  to  tte  different  modet  and  contdti^Uiont  of  each 
altte^  fieedMd  and  protoc^k&a  thould  be  efver  had 
in  iriew  by  ito  retpectiye  govenmient. 

0.  Forwhateverlawitenacted»abridginf  afate- 
:^em  or  hbtity ,  which  the  tene  intercot  of  the  ttate 
liMHmds,  or  which  dcMt  not  grant  (HPttectipii 
where  it  may  be  wanted,  mutt  clearly  be  detrir 


10.  We  aie  well  aware,  that  in  many  catet,  inr 
4iifidualt  amy  mideavdr  at  an  intercourse  w  taade^ 
wiiereby  the  poUie,  in  one  particular  point,  may 
Htm  injured;  and  yet  it  may  be  oat  of  the  power 
of  the  ttate  to  hinder  it|  without  teeaking  in  upon 
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tire  freedom  of  trade ;  so  that  the  Dutchmaii^  idio, 
Vhen  Antwerp  was  besieged,  furnished  arms,  am^* 
munition,  and  provision  to  the  Spaniai^s,  and  f^ 
ried  in  it,  though  a  chief  magistrate  of  Amsterdhm^ 
i¥as  not  so  very  wrong  in  his  principles  in  general^ 
as  at  first  sight  might  appear:  for  titm  Dutchman 
fan  the  risk  of  losing  his  ammimition,  &c  wUch^ 
if  taken,  would  have  been  indeed  his  loss,  but  a 
{gain  to  the  captors  his  countrymen ;  and  if  sold, 
and  delivered  to'  the  enemy,  brought  pr<^  to  hitn; 
and  in  consequence  to  the  state  of  which  he  was  a 
member.  This  man,  to  evince  how  much  he  hdd 
freedom  in  trade  to  be  essential,  used  a  very  strpng 
figure;  when  owning^  his  having  fiimi^ied  the 
(enemy  of  the  state  with  ammunition,  ^c.  he  added; 
that  he  would,  to  prosecute  his  trade,  sail  throngh 
hell,  at  the  risk  of  singeing  his  sails. 

It  is  generally  a  vain  imagination,  that  if  we^do 
not  furnish  an  enemy  widi  what  he  wants,  he 
cannot  be  supplied  elsewhere.  Since  we  atie  to 
sufier  the  mischief  he  may  do  with  it,  why  should 
'we  not  receive  the  profit  that  arises  on  supplying 
it?  Thus  might  the  Dutchman  have  neamtted 
when  he  suppUed  the  enemy  viith  ammunition,  &c. 

11.  We  haVe,  as  a  first  principle,  laid  dowM 
what  we  apprehend  every  one  must  allow,'  that 
gain,  or  the  hopes  of  gain,  is  the  mover  of  all  inten* 
course  or  trade.  Hierein,  as  above  hinted,  mthst 
be  comprehended,  all  matters,  of  use,  in  the  first 
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mtttBce :  and  then,  mattes  of  aembition,  delist, 
opuoion :  in  one  word,  luxury. 

12.  Now  Uiings  of  real  use  can  only  be  meat, 
drink,  clothing,  fuel,  and  habitation.  The  several 
particulars  relative  to  these,  every  one's  mind  ci^ 
soggest:  to  enumerate  would  almost  be  endless. 

^  13.  As  to  meat,  in  a  country  where  com,  fruits, 
^id  catde  can  be  raised,  and  bred ;  the  inhabit- 
ants must  be  wanting  in  industry,  to  cultivate  the 
lands,  or  they  cannot  in  the  common  course  of 
things,  want  help  from  then-  neighbors,  for  suste- 
nance. 

The  same  as  to  drink ;  if  for  it  they  will  content 
themselves  vnth  the  beverage  made  of  their  own 
com  and  frnits. 

And  so  of  clothing;  if  they  can  be  satisfied  to 
be  clad  vnth  the  manufactures  made  from  the  pro- 
duce of  th^  ovm  country. 

As  to  friel  and  habitation,  there  are  very  fevr 
countries  which  do  not  afford  these  articles. 

14.  The  real  want  of  all  or  any  of  these  neces- 
saries, must,  and  ever  will  be,  an  incentive  to 
labor;  ettber  by  ev^  individual  himself  in  the 
community,  or  by  those,  to  whom  an  equivaWt  is 
gS9fai  for  their  labor. 

.15.  When  ambition,  delight,  opinion,  otherwise 
liumry,  come  to  be  considered,   the  field  is  ex- 
dtremely  enlarged ;  and  it  will  require  a  copious 
.deliberation  and  ascertainment 
.  ^16.  For  luxury  may  be  carried  to  such  a  height, 
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astobetlmiglitbymttie  to  beprqudickl  to  Hm 
state;  diough  we,  in  a  gmieral  BMW,  cannot  wdi 
apprehend  it  can:  inasmuch  aa  what  we  eail 
ftohes,  must  be  the  cause  of  luxury,  taken  in  all  ite 
Immches. 

17.  Now  riches,  as  we  concmvetliem,  consul 
ill  whatever  either  a  state  or  an  indiridual  have, 
more  than  is  necessary,  to  procure  the  above  essen^ 
tials,  which  are  only  of  real  use,  viz.  meat  and 
drink,  and  clotiies,  tke  and  shelter. 

This  more  or  abundance,  fit>m  whatsoever  cause 
it  may  proceed,  after  the  bartering  for,  and  jnfo- 
curing  those  essentials,  would  absolutely,  and  to 
all  intents,  be  useless,  and  of  no  manner  of  avails 
were  it  not  that  delight,  and  opinion,  came  in 
aid,  to  cause  what  we  will  call  ideal  wants ;  which 
wants,  our  passtcms,  put  into  our  make  by  the 
almighty  hand  that  formed  us,  cause  us  to  be 
almost  as  solicitous  to  provide  fiH*,  and  to  suf^ly, 
as  if  such  wants  were  real. 

18.  We  therefore  must  repeat,  tiiat  from  motives 
to  acquire  what  may  be  tboc^ht  of  real  or  ideal 
use,  spring  the  intercourse  or  trade  between  na- 
tions, as  well  as  between  individuals :  and  it  seems 
to  be  self-evident  that  the  produce  of  the  land,  asui 
of  industry  in  general,  must  suj^ly  all  our  wants : 
and  consequently  our  trade. 

19.  Now,  though  it  is  hardly  to  be  expected,  as 
above  hinted,  that  princes  should  allow  of  a  gene- 
ral free  trade  or  intercourse,  because  they  sddom 
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faow  tliar  own  trae  intemt;  yet  k  don  not  kit 
hm  thttt  ftmdaHitntal  iidan»  riioiild  not  be  at** 
tended  to  in  goremnig  an  induBtrioiw  people.  Soma 
of  Aeee  prfaidples  we  beg  leave  to  expatiate  oil 

20.  Land,  to  brii^r  forQk  its  increaae,  most  be 
GidtiTalBd  by  man  and  beast.  It  is  tberefore  tbe 
doty  and  intereit  of  the  state  to  rear  both  man  and 
beast;  and  in  tbrar  lespective  classes  to  nooririk 
aad  cbansb  them. 

SI.  Indnitry  in  all  sbapes,  in  all  iutanoes,  and 
by  all  means,  shoold  be  encouraged  and  (HroCeded: 
iadolenoe  by  every  possible  method  rooted  oat 

All  that  live  mnst  be  subsisted.  Subsistence 
eosta  something.  He  that  is  industrious  pro<kioss 
by  bis  industry,  something  that  is  «i  equivaleat, 
and  pays  for  Us  sid»stence.  He  is  therefore  no 
dHffge  or  burden  to  society.  The  indolent  are  an 
capense,  uncompensated. 

There  can  be  no  doubt  but  all  kinds  of  employ* 
meat  that  can  be  followed  without  prejudice  ftom 
intomptioiis  ;  work  thatcan  be  taken  iqp,- and  laid 
down,  ofken  in  a  day,  without  damage;  such  as 
ifimning,  knitting,  weaving,  &c.  are  highly  advaii^ 
tsgoonsto  a  country:  because,  in  them,  maybe 
eatteeied  all  the  produce  of  those  fragmeoAi  of 
time  that  occur  in  fiunily  business,  between  the 
constant  and  necessary  parts  of  it,  that  usually  oor 
«i|igr  ftmales;  as  the  time  between  rising  and  pra^ 
paring  breakfast;  betweem  farsiLkftst  and  fm- 
pariag  for  dinner,  &&    The  amount  of  ^  these 
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fragm^its  is,  ia  the  course  of  a  year)  very  casm^ 
derable  to  a  single  femily ;  to  a  state  proportioQr 
ably.  Highly  profitable  themfere  it  is»  in  this 
case  also,  to  follow  that  divine  directton,  gather 
up  the  fi-agments,  that  nothii^  be  lost.  Lost  tune 
is  lost  sabfidstence;  it  is  therefore  loat  treasojte.  ' 

Hereby,  in  several  families,  many  yards  of  linen 
have  been  jNToduced  from  the  employment  of  these 
fi-agments  only,  in  one  year,  though  sudi  fiuniUes 
were  jtkst  the  same  in  number  as  when  not  so  em- 
ployed. 

It  was  an  excellent  saying  of  a  certain  Chineae 
^emperor,  ^^  I  will,  if  possible,  have  no  idleness  in 
my  dominions ;  for  if  ihesre  be  one  miem  idle,  some 
4^ther  man  must  suflfer  cold  and  hunger."  We  take 
this  emperor^s  meaning  to  be,  that  the  labor  due  to 
the  pablic,  by  each  individual,  not  bang  performed 
by  the  indolent,  must  naturally  fall  to  the  share  of 
oftii^B,  who  must  diereby  suflfer. 

22.  Whatever  can  contribute  towards  procuiii^. 
from  the  land,  and  by  industry,  a  produce  whare- 
with  other  nations  may  be  isuf^lied,  oc^t  Jughly 
to  be  encouraged. 

2S.  Materials  wanting  in  a  country  to  employ 
its  inhabitants,  ought  by  all  means  to  be  procured. 
Gold  and  silver,  those  tokens  of  riches,  used  as 
«uch,  and  otherwise  of  little  use»  are  not  near  so 
estimate.  The  bartering  qf  tiiem  for  such  mate- 
rials is  manifestly  advantageous. 

24.  These,  as  we  apprehend,  aie  incontrovertible 
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jvindpks,  on.  whiefa  a  wise  govemiiient  will  foimd 
its  reBolutioiis. 

25.  Tliat  the  use  of  the  produce  of  other  couU'* 
tries  for  ideal  wants  ought  to  be  discouraged,  par^ 
liculaiiy  wfa^i  Ibe  produce  of  the  land,  or  of  in- 
dustry, are  not  given  in  exchange  for  them,  has 
lie^i  stroni^  urged  by  many.  On  the  grand  prin- 
ciple of  freedom  in  trade,  we  cannot  well  admit  it: 
^r  it  is  plain  the  luxmious  will  use,  and  the  trader^ 
to  prosecute!  his  gain,  wiU  procure,  such  foreign^ 
produce:  nor  do  prohibitory  laws,  or  heavy  duties, 
loider.  Ne?^iheles9,  to  allow  for  a  moment  the 
dbctriive,  we  will  remark,  that  only  the  establifijb- 
ing  it  as  a  mode  or  fashion  amongst  the  opulcmt 
and  great,  can  possibly  effectuate  a  disuse  or  dia- 
couragement. 

In  &ct,   Hie  produce  of  other  countries  can 

kardly  be  obtamed,  unless  by  fraud  or  rapine, 

without  giving  the  produce  of  our  land  or  our  iui* 

dustry^  in  exdiange  for  them.     If  we  have  mines  of 

gold  and  alv»,  gold  and  silver  may  thai  be  called 

the  produce  of  our  land.    If  we  have  not,  we  can 

only  Airly  obtain  tibose  metals  by  giving  for  therik 

'Ae  product  of  our  land  or  industry.    When  we 

Itove  then,  they  are  tlien  only  that  produce  or  iur 

duatary  in  an^dier  shape;  whidiwemaygive,  if  the 

trade  reqwes  it,  and  our  other  prodiice  will  not 

-mt,  in  exdiange  for  die  fMPoduce  of  some  other 

.connti^  that  ftuinshes  what  we  have  Acne  occasioii 

Jnv  or  mone  derire.  ^  Whm  we  have^  to  an  incoa- 
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Mtnent  degree,  ported  wi&  (mr  gold  and  siher,  our 
industry  is  stimulated  afresh  to  procure  mole  ;  that 
by  its  means  we  may  contrive  to  procure  the  mxie 
advantage. 

In  this  place  it  will  be  propar  to  observe  \xpoa  an 
erroneous  doctrine,  which  has  been  often  str^ft* 
uonsly  insisted  <m,  that  the  chei^ness  of  provisiimt 
must  render  manufactures  cheap ;  and  that  plenty 
of  money  conduces  to  the  b^iefit  of  trade.  We 
diall  endeavor  to  prove  that  industry  alone  doeer 
both. 

26.  Providence  has  wisely  ordained  that  tbera 
should   be   different  occupations    and    punsmits 
amongst  men,  and  that  the  ridi  and  pocNT  should 
be  actuated  by  diflkrait  v^ts,  whether  real  or 
ideal.    It  is  next  to  impossible  that  the  ridi  should 
be  without  desires,  or  wishes  for  greater  acquisi- 
tions ;  or  the  poor  withoot  hemg  necessitated  to 
aoqufae  what  must  supply  €smt  real  wants.    If  die 
ridi  curtail  thar  desires,  or  wishes,  their  riches 
Borve,  in  proportion  to  their  not  rang  them,  no 
more  than  ore  in  an  unworked  mine.    If  the  poor 
Mm,  by  me  day's  labor  can  supply  his  retiil  wonts 
lor  <vo  days,  and  sits  idle  th6  half  of  his  tiaie,  he 
miay  be  ccttuddered  in  such  idle  time  as  a  nionk  or 
a  crqiple  with  regard  to  the  community.  If  a  thirst 
for  accpusition  move  the  rich  man,  he  indwtri^ 
employs  all  his  riches.    If  the  scanbtty  of  jmi- 
sions  compel  the  poor  man  to  work  hia  nftoletime, 
he  assuKcUy^  by  his  isduetry^  must  make  iQOte 
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tiaiiirfM^fedflmii^yirottiiiglmirof  it  Hence 
wt  conekide,  HkM,  gain  is  tiie  first  merer ;  and  ift- 
dsstry,  and  tfie  4esim  of  supplying  our  wants,  the 
Sntermediate  movers  of  all  intercourse  or  trade.  We 
liowev^  must  observe,  Hiat  a  government  truly 
^wke  should  always,  as  far  as  the  general  good 
^i&ows,  be  as  solicitous  to  procwe  plenty  of  provi- 
•ions,  whereby  both  man  and  beast  may  be  k^  m 
fl  ^wmI  bealth  and  strength,  as  to  encourage  industiy. 
For  industry  cannot  be  sufficienily  sustained  with- 
out  &e  strei^th  arising  firom  plenty  of  provisions. 

The  common  people  do  not  work  for  pleasitfe 
generally,  but  from  necessity.  Ghesqpfiess  of  pro- 
tMohs  makes  ttiem  moie  idle ;  less  wwk  is  then 
done ;  it  is  then  more  in  demand  propmtionally ; 
Mid  of  couiBe  the  price  rises.  Deamess  of  ymn- 
fims  obliges  the  mam^su^turer  to  woik  more  days 
«nd  more  hours :  thus  more  work  is^  done  than 
^^qnals  the  UMal  demand ;  of  course  it  becomes 
theaper,  and  the  manufectuMs  in  consequence** 

m  tin    III ■ III. —  I     '■    < 

'  Theae  mmioif  aod  loaoy  othtn  in  this  trad,  are  to  be  cosr 
•idered  as  applicable  to  European  society,  particularly  to  Eng- 
hoct  Wbeie  industry  is  not  applied  to  the  profit  of  the  indi- 
^oal  who  labors ;  but  where  one  or  a  few  individuals,  with 
ktgt  mpltA,  vmke  a  monopoly  a/t  the  industry  of  thouMuds. 
Tbne  tWrnawh  barely  subabied  by  labar,  and  from  tfae  scan- 
tiacM  of  their  lewaid  or  wages,  never  able  to  reserva  a  surplus 
to  aconmulate  for  ttieir  children  or  for  old  age,  are  evc^r  depen- 
dent oo  their  employers ;  and  where  labor  is  the  only  occupa- 
tioo,  and  bare  existence  die  only  hope,  there  idleness  is  an  en- 
jojoent. 
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27.  M  to  plenty  of  money  being  a  ben^t  to 
trade  and  manufactures,  we  iqpprdiend  every  <me 
conversant  therein  must  know  that  the  coin,  by 
which  we  generally  understand  money,  of  every 
respective  state,  is  by  no  means  the  mover  of  the 
intercourse  or  tradings  of  the  woild  in  general. 
Gold  and  silver  in  bullion,  or  in  an  uncoined  mass^ 
are  rather  more  so;  being,  in  point  of  value,  a 
merchandise  less  liable  to  variation  than  any  othw. 
It  is  ^e  that  coin  may  be  liable,  in  the  fluctuation 
of  trade,  to  be  made  a  merchandise  of;  but  as  by 
constant  use,  the  pieces  of  coin  become  lighter  Ifaan 
tlimr  original  weight,  they  therdiiy  ai!e  less  fit  for 
merchandise.  We  therefore  may  say,  that  coin^, 
in  general,  can  no  otherwise  be  useful,  than  as  the 
common  measure  between  man  and  man,  as  serving 
to  barter  against,  or  exchange  for,  all  kinds  of  com- 
modities. Certain  it  is  that  coins  cannot  be  ranked 
amongst  those  things  which  are  onfy  of  real  tue* 
Let  us  th«:efore  sufqpose  pieces  of  coin  to  be 
counters;  and  to  simplify  the  matt^  still  moie, 
suppose  every  manufacturer  to  have  of  these  coun- 
ters any  sum  whatever,  will  it  follow,  that  any  sort 
of  manufacture  shall  be  industriotisly  attended  to, 
or  more  work  done  than  when  no  more  counters 
than  just  enough  to  barter  for  the  real  vrants  of 
meat,  drink,  and  clothes,  &c.  can  be  procured  by 
labor  ?  Surely  no.  It  must  be  the  desire  of  sup- 
plying our  wants,  ^which  excites  industry  as  above 
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lijbted,  tibat  alone  sets  tbat  trade  going,  and  only 
can  procure  plenty  of  manufactures. 

28.  It  is,  nevertheless,  the  duty  of  govermnent 
to  stamp  coins  or  counters  of  different  sorts  and 
denominatMns,  so  that  time,  of  all  things  the  most 
{Nrecioiis,  be  not  wasted  in  settling  the  respectiye 
^cbangings  amongst  mankind.  Neverdieless  the 
plenty '0r«  scarcity  of  those  coins  cannot  entirely 
depend  on  any  go^vemment,  but  on  the  g^iercd 
circulation  and  fluctuation  of  trade,  which  may 
make  them  a  merchandise,  without  the  least  detri- 
ment ;  as  it  must  be  allowed,  that  the  precioua 
metals  ^Id  and  silver,  of  which  such  coins  are 
prfaicipsily  composed,  are  no  other  than  merchan- 
i^ise  acquired  from  Countries  where  there  are  mines, 
by  those  countries  which  have  none,  in  exchange 
fin*  the  prodmce'  of  their  land,  or  of  their  mahu- 
fiietores. 

^:  That' the  welfare  of  a&y  state  dqpends  oil  its 
keeping  oilntBgiAd  and  silver^  eitiier  in  bullion  or 
in  coin,  must  be  founded  on  a  very  narrow  prin- 
cqile  inde^.  All  republics  we  know  of,  wisely 
tbink  otherwise.  Spain,  the  grand  source  of  sil- 
v^  kas  of  late  years,  very  jusdy,  allowed  the  free 
exportation  of  it,  paying  a  duty,  as  in  Great  Britain 
lead  and  tin  do :  nor  furior  to  this  permission  could 
their  penal  laws  in  Spain  hinder  its  being  exported ; 
for  it  was  a  commodity  which  that  kingdom  was 
under  a  necessity  of  giving  as  an  equival^it  for 
what  was  frumished  to  them  by  other  countries. 
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Cottld  Spain  and  Portugal  have  aacceeded  m 
executing  theuc  fooliah  laws  for  ^^k^ing  in  the 
euckoQ^''  as  Locke  calla  it,  and  have  kept  at  home 
tU  their  gold  and  silver,  thoae  laetala  wonld,  by 
this  time,  have  be«a  of  little  more  Talue  Aaa  so 
mach  lead  or  ircm.  Their  (denty  would  haye  leaB* 
ened  their  value.  We  see  Uie  folly  of  these  edkte; 
but  aie  not  our.  own  prohibitory  aod  n^strictive 
laws,  that  are  pnrfssaedly  made  with  intention  to 
bring  a  b^ance  in  our  favor  from  omr  trade  with 
fbreign  nations  to  be  paid  in  money,  and  laws  to 
prev^it  the  necessity  of  exporting  that  money, 
which,  if  they  could  be  tiioroughly  execnted,  woald 
make  money  m  plenty,  and  of  as  little  valfie ;  I 
say,  are  not  such  lawn  akin  to  those  l^[iaiiMi 
edkts ;  follies  of  the  same  ftoAj  ? 

30.  lu  Great  Britam,  the  silv^  coin  beaiing  a 
disproportion  to  gold  more  than  in  neig^bofing 
slates,  of  about  five  w  the  hnndred,  mnat,^by  fliat 
disfNToportion,  become  merehandise,  as  weU  for 
exportation,  as  ^r  the  manufectitfes  at  home;,  in 
whidi  silver  is  employed,  more  thin  if  it  femainnd 
in  iSbe  mass  uncoined.  This  mi^  be  remadied 
without  injuring  the  public,  or  toncbing  the  present 
standard,  which  never  shonld  be  done,  only  by 
enacting  that  sixty-five  shiUiPgs  sboidd  be  cnt  cmt 
of  one  pound  weight  c^  standard  silver,  instead  i£ 
sixty-two,  which  are  the  number  now  ordained  Jby 
law.  We  must  however  remark*  that,  whenever 
by  any  extraordinary  d^mmd  for  sih^,  a  pound 
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weight,  bought  even  for  sixty-five  shillings,  can  be 
sent  abroad  to  advantage,  or  melted  down  for 
manufactures,  no  prohibitory  laws  will  hinder  its 
exportation  or  melting,  and  still  becoming  a  mer- 
chandise. 

31.  Coiners  have  pointed  out,  though  at  the  risk 
of  the  gallows,  a  measure  which  we  think  would 
be  advisable  in  some  degree  for  government  to 
adopt.     They  coin  and  circulate  shillings  of  such 
weight  as  to  gain  ten  to  fourteen  in  the  hundred, 
and  upwards :  as  out  of  a  pound  of  standard  sil- 
?er  they  cut  sixty-eight  or  seventy-one  shillings. 
That  these  light  shillings  or  counters  are  usefial, 
thougb  the  public  be  so  greatly  imposed  otf,  is 
evident.    It  must  be  presumed,  that  eyery  thing  is 
put  in  practice  by  government  to  detect  and  stop 
this  manifest  roguery.     If  so,  can  it  on  the  one 
hand  be  supposed  the  public  purse  should  bear  the 
burden  of  this  fraud?   yet,   on  the  other  hand, 
having  no  supply  of  legal  shillings  or  coimters,  the 
utility  of  the  ill^al  ones  forces  them,  as  it  were, 
on  the  public.    The  power  of  the  legislature  to 
coirect  the  erroneous  proportion  of  five  in  the  hun- 
dred,   as  above  mentioned,    is  indubitable;   but 
whether  every  private  person  possessed  of  these 
counters,  or  the  public  purse,  should  be  obliged 
to  bear  the  loss  on  a  re-coinage,  seems  a  difficult 
point  to  determine;  as  it  may  be  alleged,  that 
every  private  person  has  it  in  his  power  to  accept, 
or  refuse  any  coin,  under  the  weight,  as  by  law 
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caactad,  ^r  each  deiumimtioii.  If  tlie  finvMi^ 
he  doe9  k  (o  his  own  wrong,  and  vmBt  take  &e 
consequences.  The  mdividual,  on  the  other  band, 
has  to  allege  the  almost  total  want  of  lawjfol 
counters;  together  with  the  impossibility  or  no* 
gleet  of  hindering  tiiose  of  an  infmor  weight  firom 
being  stifiered  to  be  cnrrent  It  may  be  snbmiMed* 
that  as  the  use  of  coin  is  for  public  utility,  any 
toss  which  ajrises  in  tiiie  coin  either  by  wearing^  or 
ev^Bi  by  filing  and  sweating,  ought  to  be  made 
good  by  calling  in  the  coin  after  a  certain  number 
of  years  from  the  time  of  coinage,  and  receiving 
the  money  called  in  at  the  charge  of  the  public. 
We  are  well  aware  what  latitude  such  a  resolutiott 
might  give^  to  the  coinars  of  shiUii^s,  the  filere, 
and  the  sweaters  of  gold ;  but  taking  proper  mea* 
snres  beforehand,  this  evil  might,  we  think,  in  a 
great  degree  be  prevented. 

32.  In  the  beginning  of  h^  present  majesty's 
reign,  quarter  guineas  were  wisely  ord^:^  to  be 
coined ;  whereby  &e  want  of  silver  coin  was  im 
some  degree  supplied :  which  would  stfll  be  mMe 
so,  were  thirds  and  two-thirds  of  guineas  to  be 
cobed.  We  cannot  conceive  why  thk  is  not 
done ;  exc^  that  these  denominations  are  not 
specified  in  his  majesty's  indaiture  with  the  mngtea* 
of  tibe  miirt ;  which  in  our  humfale  opinion  OR^t 
to  be  rectified, 

93.  We  think  it  not  improper  here  to  observe^ 
that  it  matters  not,  vHbethw  silver  or  gold  be  called 
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Ae  6taiidai>d  money;  but  it  seems  most  rational 
timt  the  most  scarce  and  paredous  metal  should  be 
the  mut  or  standard. 

That  as  to  copper,  it  is  fit  for  money*  or  a  conn* 
ter,  as  gold  or  silver,  provided  it  be  ocuned  of  a 
pBoper  freight  and  finaiess:  and  just  so  much 
will  be  oseftil  as  will  serve  to  make  up  small  parts 
ia  exchange  between  man  and  man»  and  no  more 
enght  to  be  coined. 

As  to  paper  circulating  as  money,  it  is  highly 
pnofitable,  as  its  quiek.  passing  fitna  one  to  another 
is  a  gain  of  time,  and  thereby  may  be  understood 
to  add  hands  to  t)ie  community:  inasmuch  m 
thotte,  who  would  be  em^iloyed  in  tdlmg  and 
wm^lmig.  wttl  follow  other  bmim^.  The  ismifm 
m  omen  of  paper  are  mderstoqd  tp  h»ve,  an 
equivalent  to  answer  what  it  is  issued  for,  or  v$Q|ied 
at;  nor  can  any  metal  or  coin  do  inore  than  find 
ite  value. 

^  It  is  impossible  for  government  to  circum- 
aonbe,  or  fix  the  extent  oi  paper  credk,  which 
Brast*  of  course,  fluctuate.  Goveroment  may  as 
well  pretend  to  lay  down  rules  for  the  operational 
or  the  confidence,  of  evary  individual,  in  the  course 
of  iM  trade.  Any  seenung  temporary  evil  arisingf 
must  natnrdUy  work  its  ovm  cure. 

3^.  Aa  some  principles  relative  to  exchange  have 
m  war  €q)inioa  been  treated  of  in  a  very  confiiaed 
ttaittMr,  and  soma  maxims  hajre  been  held  out 
ufMm^diat  sulyeiett  wbioh  tend  only  to  mislead*  we 
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shall  here  briefly  lay  down  what,  accordii^  to  our 
opinion,  are  self-evident  principles. 

35.  Exchange,  by  bills,  between  one  country  or 
city  and  another,  we  conceive  to  be  this.  One 
person  wants  to  get  a  sum  from  any  country  or 
city ;  consequently  has  his  bill  or  draft  to  seU : 
another  wants  to  send  a  sum  thither ;  and  there* 
fore  agrees  to  buy  such  bill  or  draft.  He  has  it  at 
an  agreed-for  price,  which  is  the  course  of  the 
exchange.  It  is  with  this  price  for  bills  as  with 
merchandise ;  when  there  is  a  scarcity  of  bills  in 
the  market,  they  are  dear ;  when  plenty,  they  are 
cheap. 

36.  We  judge  it  needless  to  enter  into  the  seve- 
ral courses  and  denominations  of  exchanges  which 
custom  hath  established :  they  are  taught  at  school. 
But  we  think  we  must  offer  a  few  words,  to  de- 
stroy an  erroneous  principle  that  has  misled  some, 
and  confused  others ;  which  is,  that  by  authority, 
a  certain  par,  or  fixed  price  of  exchange,  should 
be  settled  between  each  respective  country ;  there- 
by rendering  the  currency  of  exchange  as  fixed  bb 
the  standard  of  coin. 

37.  We  have  above  hinted,  that  plenty  and  scar- 
city must  govern  the  course  of  exchange :  vehich 
principle,  duly  considered,  would  suffice  on  the 
subject ;  but  we  vrill  add,  that  no  human  foresight 
can  absolutely  judge  of  the  almost  numberless 
fluctuatioi^  in  trade;  which  vary,  sometinies  di- 
rectly,  sometimes  indirectly,  between  countries: 
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eMsajneiitly  no  state  or  potentate  can,  by  autho- 
1^,  any  more  pretend  to  settle  the  corrency  of 
the  prices  of  the  several  sorts  of  merchandise  sent 
to  and  from  th^  respective  dominions,  than  they 
can  a  par  of  exchange.  In  point  of  merchandise, 
indeed,  vrbere  there  is  a  monopoly  of  particolar 
commodities,  an  exception  must  be  allowed,  as  to 
such  articles;  but  this  is  not  at  all  i^fiplicable  to 
trade  in  general;  for  the  encouragement  of  which 
we  cannot  too  often  repeat,  that  freedom  and  secur 
rky  are  most  esientially  necessary. 

3B.  Another  specious  doctrine,  much  labored 
by  theorists,  in  consequence  of  that  relating  to 
the  par,  is,  that  the  exchange  between  any  parti- 
cular country  bdng  above  or  below  par,  always 
diows  whether  the  reciprocal  trade  be  advanta- 
geous or  disadvantageous.  It  is,  and  must  be 
allowed,  that  in  trade  nothing  is  given  without 
adequate  returns  oir  compensations ;  but  these  are 
so  various  and  so  fluctuating  betwe^i  countries, 
as  often  indirectly  as  directly,  that  th^e  is  no 
possibility  of  fixing  a  point  from  whence  to  argue; 
so  that  should  there  happen  a  greater  variation 
than  of  two  or  three  more  in  the  hundred,  at  any 
certain  pmod  in  the  exchange,  above  or  below 
what  is  called  the  par  or  equality  of  the  money  of 
one  country  to  tiiat  of  another,  influenced  by  the 
fluctuations  and  circulations  in  trade,  it  does  not 
follow,  that  a  trade  is  advantageous  or  disadvan- 
tage<ms,  excepting  momentarily,  if  one  may  so  say, 
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wliieh  can  be  of  no  consequefice  to  the  pnWie  in 
general,  M  the  tr^^  from  adraBfkgeotii^  may  be^ 
come  disadvant^eouSy  and  vice  versa ;  and,  coil- 
geql^ently,  the  deducing  of  tenons  from  whiKt  in 
its  natore  must  be  fluctuating,  can*  only  hetp  to 
embamuss,  if  not  mislead. 

39-  To  return  to  trade  in  general.  Our  prin- 
ctplei^,  we  appleh^d,  may  hold  good  for  ^1 
nations,  and  ought  to  be  attended  to  by  the  legid- 
latrre  powe*^  of  every  nation.  We  will  not  discusd 
every  particular  point :  nor  id  it  to  our  purpose  to 
examine  the  pretended  prmciples  Or  utility  whereon 
monopolies  ^re  generally  established.  That  flie 
wmdom  of  government  should  weigh  aiid  niceJy 
consider  any  proposed  n^ulation  ott  those  ptift- 
ciples,  we  humbly  judge  to  be  self-evident ;  where- 
by marjr  be  seen  whether  it  coincides  wifli  the  gene- 
ral good.  Solomon  adviseth  not  to  counsel  with  a 
merchant  for  gmh.  This,  we  presume,  relates  to 
the  fiierdiafirt;*s  own  particular  profit:  which,  we 
repeat,  must  ever  be  the  sprhig  of  nis  actions, 
(jrovemment  ought,  notwithstanding,  to  endeavor 
to  procure  particular  informations  from  every  one ; 
n6t  only  fi^m  those  actually  employed,  or  those 
whofcave  been  concCTned  in  particular  branches 
of  trade,  but  even  from  persons  who  may  have 
considered  of  it  theoretically  and  speculatively. 

Perhaps,  in  general,  it  would  be  better  if  go- 
vertiitteHt  meddled  no  farther  with  trade  than  to 
protect  it,  Uid  let  it  take  its  course.    Most  of  the 
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Jtettrtes,  or  actg,  edicts,  arrets,  aftd  placarts  ot 
lisriiaments,  ptttces,  and  states,  for  regulatitig, 
dmcting,  or  restraining  of  trade,  have,  we  think, 
been  either  political  blunders,  or  jobs  obtained  hj 
itftfiil  tnen  for  piivate  advantage,  under  presence 
of  pdbUc  good.  When  Colbert  assembled  some 
-wise  eid  merchants  of  France,  and  desired  their 
ftdvice  and  opinion,  how  he  could  best  serve  and 
ptoanAe  commerce,  their  answer,  after  consul- 
tation,  wai^  in  three  words  only,  LaUsex  nous 
faire :  Let  us  aione.  It  is  said,  by  a  very  solid 
writer  of  the  same  nation,  that  he  is  well  advanced 
in  the  sci^M^  of  politics  who  knows  the  full  force 
of  ibaX  maxim — Pas  trap  gouvemer :  Not  to  go- 
vern too  much.  Which,  pahaps,  would  be  ot 
more  use  when  applied  to  trade,  than  jn  any  other 
public  concern.  It  were  thereftnre  to  be  wished, 
that  commerce  iras  as  free  between  all  the  nations 
of  the  world,  as  it  is  between  the  several  counties 
of  En^and :  so  would  all,  by  mutual  communi- 
cation,' obts^  more  enjoyments.  Those  counties 
do  not  ruin  one  another  by  trade ;  neither  would 
the  nations.  No  nation  was  ever  ruined  by  trade ; 
even  seemingly  the  moM  disadvantageous. 

Wherever  desirable  superfluities  are  imported, 
itidiistryis  excited;  and  therefore  plenty  is  pro- 
duced. Were  only  necessaries  permitted  to  be 
purchased,  men  would  woric  no  more  than  was 
necessiUy  for  that  purpose. 

40.  Though  we  waive  a  discussion  on  particular 
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branches  of  trade,  as  the  field  is  too  large  for  our 
present  purpose ;  and  that  particular  laws  and  re- 
gulations may  require  variation,  as  the  different 
intercourses,  and  even  interests  of  states,  by  diff«r- 
ent  fluctuations,  may  alter;  yet,  as  what  relates  to 
bounties  or  premiums,  which  the  legislature  of 
Great  Britain  has  thought  fit  to  grant,  hath  been 
by  some  deemed,  if  not  ill-judged,  unnecessary ; 
we  hope  our  time  not  ill  bestowed,  to  consider  of 
the  fitness  and  rectitude  of  the  principle  on  which 
we  apprehend  these  bounties  or  premiums  have 
been  granted. 

41.  It  must,  we  think,  on  all  hands  be  allowed, 
that  the  principle  whereon  they  are  founded  must 
be  an  encouragement  tending  to  a  general  benefit, 
though  granted  on  commodities,  manufactures,  or 
fisheries,  carried  on  in  particular  places  and  coun- 
tries, which  are  presumed  or  found  to  require  aid 
from  the  public  purse  for  farther  improvement. 

Of  the  bounties,  some  having  had  the  proposed 
effect,  are  discontinued :  others  are  continued,  for 
the  very  reason  they  were  first  given. 

In  our  opinion,  no  doubt  can  arise  as  to  the 
utility  of  these  grants  from  the  public  purse  to 
individuals.  The  grand  principle  of  trade,  which 
is  gain,  is  the  foundation  of  bounties :  for,  as  every 
individual  makes  a  part  of  the  whole  public,  con- 
sequently, whatever  benefits  the  individual  must 
benefit  the  public:  hereby  the  wisdom  of  the 
l^islature  is  most  evident ;  nor  should  it  in  any 
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iwe  be  arraigned^  though  ill  success  attended  any 
particular  commodity,  manu£Btcture,  or  fishery,  for 
the  encouragement  of  which  bounties  have  be^n 
established. 

We  are  well  aware  that  it  is  not  impossible  the 
purpose  of  bounty  may  have  been  penrerted,  with 
a  yiew  to  improper  gain ;  but  it  is  the  duty  of  the 
legislature  to  use  the  proper  measures  for  prevent- 
ing such  iniquity.  HThis  abuse,  however,  cannot  be 
adduced  as  an  ailment  against  the  benefit  arising 
fix>in  allowing  bounties. 

42.  These  principles  in  r^ard  to  bounties  or 
praniums,  are  applicable  to  most  articles  of  com- 
merce, except  wheat  and  other  grain,  which  we 
shall  consider  and  enlarge  on,  as  being  of  a  com- 
plicated nature,  and  concerning  which  mankind 
have,  at  particular  times,  been  divided  in  opinion. 

43.  It  seems  to  us,  that  this  bounty  on  grain 
was  int^ided,  not  only  to  encourage  the  cultivating 
of  land  for  the  raising  of  it  in  abundance  in  this 
kingdom,  for  the  use  of  its  inhabitants,  but  also  to 
fumish  our  neighbors,  whenever  the  kind  hand  of 
Providence  should  be  pleased  to  grant  a  super- 
fluity. 

44.  It  never  can  be  presumed  that  the  encou- 
ragement by  the  bounty  insures  to  the  community 
an  uninterrupted  constant  plenty ;  yet,  when  the 
grower  of  grain  knows  he  may,  by  such  bounty, 
have  a  chance  of  a  foreign  market  for  any  excess 
he  may  have,  more  than  the  usual  home  consump* 
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ticm,  he  the  more  willingly  labors  and  improtes 
his  land,  upon  the  presumption  of  ImTii^  a  vent 
jfbr  his  snperflnity,  by  a  demand  in  foreign  coun* 
tries ;  so  that  he  will  not  probably  be  distressed 
by  abundance ;  which,  strange  as  it  may  seem  to 
some,  might  be  the  case  by  his  waftt  of  i^ale,  and 
bis  great  chaises  of  gathering  in  his  crop. 

45.  As  there  are  no  public  granaries  m  lMi» 
kingdoii,  tiie  l^mlatore  could  derise  no  better 
neaAs  than,  to  Ax  stated  prices  under  which  tile 
bounty  or  encouragement  from  the  public  purse 
should  be  allowed.  Whenever  the  current  prices 
exceeded  those  stipulated,  then  such  bounty  should 
cease. 

4&  Few  consider,  or  are  afl^cted,  but  by  what 
IB  present  They  see  grain,  by  reason  of  scanty 
cMps,  dear ;  therefore  all  the  doors  for  gain,  to  tbte 
cultivators  of  it,  must  always  be  kept  shut  The 
common  outcry  is,  that  the  exporting  otrr  wheat 
ftntiifiAies  bread  to  our  neighbors  cheaper  than  it 
can  be  afforded  to  our  poor  at  home ;  which  af- 
fects our  manufacturers,  as  they  can  thereby  work 
cheaper;  To  this  last  allegation  we  must  refer  to 
what  we  have  said,  section  26 ;  though  the  former, 
that  wheat  is,  by  the  bounty,  aiflbrded  to  our 
ndghbors  cheaper  than  to  us  at  home,  must  in  ge- 
matBl  be  widiout  foundation,  from  the  several  itans 
of  chai^  attending  the  exportation  of  grain,  such 
as  carriage,  factorage,  commission,  portarage,  &c. 
The. freight  paid  to  our  own  shipping,  to  whidi 
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^Imst  the  bounty  is  resMdned,  must,  wfa^  didy 
MOtidered,  very  solSteieiitly  cotmterbalaBce  fiie 
totnity ;  so  that  more  tbafi  what  is  giyen  ottt  o# 
the  public  pnrse  is  put  into  the  pockets  of  indifv 
ctasds  far  tbr^  carria^,  &c. :  therefore  we  think  mre 
macy  wett  presume  that,  in  general,  grain  exported 
c<>fnes  deamr  to  the  foreigner  than  to  the  consumer 
hi  Great  Britain. 

47.  Nothing  can  be  more  evident,  i^e  apprdMid, 
thacn  that  the  snperfldrty  ofoM  grain  being  export- 
ed, is  a  clear  profit  to  the  kingdom,  as  much  ait  any 
otber  produce  of  our  labor,  in  manufactures,  in  tin, 
or  any  commodities  whatsoever. 

48.  It  behoves  us,  however,  indubitably,  to  have 
an  eye,  towards  having  a  sufficiency  of  grain  for 
food  in  this  country,  as  we  have  laid  down,  section 
^:  and  were  the  legislature  to  enact,  that  the 
justices  of  tile  peace,  at  the  Christmas  quarter 
9eMion,  should  have  power  to  summon  all  growers 
of  grain,  or  dealers  therein,  and  upon  oath  to 
famine  Iheitt  as  to  the  quantity  then  remftktii^ ; 
iMoms  of  which  quantities  should  be  made  to  tike 
lords  of  the  treasury,  to  be  laid  before  parliament; 
file  li^islature  would,  upon  such  returns,  be  able 
to  jndge  whether  it  would  be  necessary  to  enrfrfc 
Ms  majesty,  with  the  advice  of  his  council,  to  put 
St  stop  to  any  l&rther  exportation  At  such  tim«s  as 
Aiigfat  be  thought  proper. 

49.  01-,  kid  submitted,  whetiier  the  legislature 
would  not  act  moie  consistent  with  the  principle 
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of  granting  bounties,  by  repe^kluig  the  act  allowing 
the  present  bounty  on  the  several  sorts  of  grain  at 
the  now  fixed  prices,  and  reduce  these  prices  as 
follow  : — 

On  wheat  firom  forty-eight  to  thirty-six  or  thirty* 
two  shillii^. 

On  barley  from  twenty-four  to  eighte^i  or  six- 
teen a  quarter ;  and  so  in  proportion  for  any  otiier 
grain.  In  short,  diminish  the  present  standard 
prices,  under  which  the  bounty  is  granted,  one 
quarter  or  one  third. 

50.  In  our  humble  oimuon,  this  last  method 
would  be  by  much  the  most  simple  and  eligible, 
as  consistent  with  our  grand  principle  of  fireedom 
in  trade,  which  would  be  cramped  if  dependent 
annually  on  parliamentary  deliberation. 

51.  The  advocates  for  not  lowering  the  present 
stipulated  prices  that  command  the  bounties  firom 
the  public  purse  may  all^e,  that  our  ancestors 
deemed  them  necessary,  on  the  principle  of  grant- 
ing any  bounty  at  all,  which  we  have  above  hint* 
ed,  section  43.  We  do  not  controvert  the  wisdom 
of  the  i»inciple  for  granting  a  bounty ;  for  it  must 
have  been,  and  ever  vrill  be,  an  encouragement  to 
cultivation;  and  consequently  it  would  be  highly 
improper  wholly  to  discontinue  it ;  nevertheless,  if 
it  has  answCTed  one  great  end  proposed,  which 
was  cultivation  and  improvement,  and  that  it  is 
iniMMitrovertiMe  the  cultivator  has,  by  the  improve* 
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m^its  made  by  the  encouragement  of  the  bounty, 
a  Irring  profit  at  the  reduced  prices  of  thirty-two 
or  thhty-six  shillmgs,  sixteen  or  eighteen,  &c.  as 
above,  which  probably,  when  our  ancestors  enact- 
ed the  law  for  granting  the  bounty,  they  imder-  . 
stood  the  cultivators  could  not  have ;  it  seems 
clear,  that  there  ought  to  be  the  proposed  change 
and  reduction  of  the  bounty  prices,  as  above  men- 
tioned. 

52.  The  French,  intent  on  trade,  have  a  few 
years  since  rectified  a  very  gross  mistake  they 
labored  under,  in  regard  to  their  commerce  in 
grain.  One  county  or  province  in  France  should 
abound,  and  the  neighboring  one,  though  almost 
starring,  should  not  be  permitted  to  get  grain  from 
the  plentiful  province,  without  particular  license 
from  court,  which  cost  no  small  trouble  'and  ex- 
pense. In  sea-port  towns  wheat  should  be  import^ 
ed;  and  soon  after,  without  leave  of  the  magis- 
trates, the  owner  should  only  have  liberty  to  ex- 
port one  quarter  or  one  third  of  it.  They  are  now 
wiser ;  and  through  all  the  kingdom  the  com  trade 
is  quite  free :  and  what  is  more,  all  sorts  of  grain 
may  be  exported  upon  French  bottoms  only,  for 
dieir  encouragement;  copying,  we  presume  our 
law,  whenever  the  market  prices  for  three  foltoW- 
ing  days  shall  not  exceed  above  forty-^ve  shitlings 
sterUng  for  a  quarter  of  wheat:  our  reason  for 
mimtioiiing  this  is  only  to  show  that  other  nations 
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ve  cbflingii^  thar  destriictiv^  niefsiu^  and  J0u4 
k  behovee  w  to  be  C44:e(ul  that  we  pay  the  greatMt 
Attention  to  our  essential  interesto. 

In  inhmd  high  coiwticaes,  remote  from  the  soft, 
wd  whose  rivers  are  small,  running  from  the  cooiQ^ 
try,  not  to  it,  as  is  the  case  of  Switzerland,  great 
distress. may  arise  from  a  courfie  of  bad  harvests, 
if  {Mdi)liG  granaries  are  not  jNrovided,  and  kept  well 
stored.  Anciently,  too,  before  navigation  was  so 
general,  ships  so  plenty,  and  commercial  con- 
nexions  so  well  established,  even  maritime  countries 
might  be  occasienfilly  distressed  by  bad  crops* 
Jjffi  such  is  now  the  facility  of  communication 
between  those  countries,  tbs^  an  unrestrained  com- 
m^ppe  can  scarce  eyer  fail  of  procuring  a  suffi* 
cieney  for  any  of  them.  If,  indeed,  any  gorem* 
ment  is  so  imi^xidmt  as  to  lay  ite  hands  en  import* 
Bd  ooro,  feitttd  its  eKpovtation,  or  c<wpel  its  sale 
at  lio^ted  prices,  there  the  people  may  suffer  some 
fiwdiBe  from  m^pchante  avoiding  thrar,  ports.  Bot 
whtf'ever  commence  is  known  to  be  always  free, 
and  the  merchant  absolute  master  of  his  e<»nmo* 
dity,  as  m  Holland,  there  will  always  he  a  reason* 
able  siqiply. 

When  an  exportation  of  com  takes  plane,  ooca*» 
siened  by  a  higfa^  priee  in  some  foreign  country, 
itis  commnaa  to  raise  a  clamor,  on  the  suppoakicm 
^t  we  fi^aU  thereby  produoe  a  demeslic  frunine. 
Then   fellows   a   prafaihitien,   founded  on  the 
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■wginify  4i8twwx>f  the  po«r.  Tbepoor»  to  bt 
iwro,  if  w4i8tiw8,  should  be  roliev^;  tmt  if  the 
ftucsaer  could  fa^ye  a  higb  ftfioe  for  bis  com,  from 
ik»  iofeiffix  denwidt  nwt  he,  by  a  piobibitioii  of 
«i^(»totioo,  he  oonipelled  to  take  a  low  price,  act 
o£  the  poor  cwly,  but  of  every  ^oe  that  eats  bspead, 
eren  the  richest  ?  Hie  duty  i^  reheving  the  poor 
W  iBCwabeoit  ob  the  lich ;  bat,  by  thb  opMtlMMi^ 
the  whole  b^rdea  of  it  is  laid  on  the  fimner,  who  it 
to  reHem  ^  ricfa  a^  (^aame  time.  Of  the  pooTi 
too,  ^ose  who  afenwivtoiiied  by  tiiepariedies  ha^ 
aa  right  to  daim  this  sacrifice  of  the  ftcmer;  as, 
vhile  thegr  hafe  thdr  aUowance,  k  makes  ao 
diffeKMe  to  th^a  whether  bread  be  cheap  «r  dear. 
Tkme  wvikmg  p^or  who  low  mmd  boMiiess  Am 
ar  fam  4ays  in  the  weekt  U*  bvead  diould^be  so 
dasr  m  to  obUge  tham  to  work  die  whole  six, 
lfi|Biwd  hy  Ike  coaimandm«rt,  do  not  seem  to  be 
aggiieYed  so  as  to  haye  a  tig;ht  to  poblic  redress. 
Thwe  will  then  jMsamka,  comparatiTely,  only  a  few 
^Maoilies  in  every  district;  who,  from  sicknees  or  a 
gvMt  itamber  of  children,  will  be  so  distressed  by 
a  iMJfh  pnoe  of  com,  as  to  need  r^rf;  and  tiiese 
should  be  laken  cave  o(  by  particular  beo^M^tioM, 
wUma  Kfitrahiiag  the  &rme/s  proAL 

Tktme  who  fear  that  expcNrtatton  may  so  fer 
drain  the  country  of  com,  as  to  starve  onrs^es, 
what  never  did  nor  ever  can  happen.    They 
aa  well  when  they  view  the  tide  eblmig  to- 
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wards  the  sea,  fear  that  all  the  water  will  leave  the 
river.  The  price  of  com,  like  water,  will  find  its 
own  level.  The  more  we  export,  the  dearer  it 
becomes  at  home.  The  more  is  received  abroad, 
the  cheaper  it  becomes  there ;  and  as  soon  as  these 
prices  are  equal,  the  exportation  stops  of  course. 
As  the  seasons  vary  in  different  countries,  the 
calamity  of  a  bad  harvest  is  never  universal.  If 
tfien  all  ports  were  always  open,  and  all  commerce 
fipee,  every  maritime  country  would  generally  eat 
bread  at  the  medium  price,  or  average  of  all 
the  difllCTent  harvests ;  which  would  probably  be 
more  equal  than  we  can  make  it  by  our  artificial 
r^ulations,  and  therefore  a  more  steady  encourage* 
ment  to  agriculture.  The  nations  would  all  have 
bread  at  this  middle  price ;  and  that  nation  which 
at  any  time  inhumanly  refuses  to  relieve  the  dis- 
tresses of  another  nation,  deserves  no  compassion 
when  in  distress  itself. 

We  shall  here  end  these  reflections,  vrith  our  most 
ardent  wishes  for  the  prosperity  of  our  country, 
and  our  hopes  that  the  doctrine  we  have  endea- 
vored to  inculcate  as  to  the  necessity  of  protection 
and  fineedom,  in  order  to  insure  success  in  trade, 
will  be  ever  attended  to  by  the  l^islature  in  form- 
ing their  resolutions  relating  to  the  commerce  of 
these  kingdoms. 
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PREFACE  TO  THE  APPENDIX.' 

Tlie  clamor  made  of  die  great  inconyenienciM 
suffered  by  the  comnmnity  in  regard  to  the  coin  of 
this  kingdom,  prompted  me  in  the  beginning  of 
his  majesty  8  reign  to  give  the  public  some  reflec* 
tions  on  coin  in  generation  gold  and  silver  as 
merchandise;  and  I  added  my  thoughts  on  paper 
passing  as  money. 

As  I  trust  the  principles  then  laid  down  are 
founded  in  truth,  and  will  serve  now  as  well  as 
theiiy  though  made  fourteen  years  ago,  to  change 
any  calculation  would  be  of  little  use. 

Some  sections  in  the  forgoing  essay  of  prin- 
ciples of  trade,  which  might  in  this  appendix 
appear  like  a  repetition,  have  been  omitted. 

I  always  resolved  not  to  enter  into  any  parti* 
ciilar  deduction  from  laws  relating  to  coin ;  or 
into  waf  minutiae,  as  to  accurate  nicety  in  weights. 
My  intention  was,  and  still  is,  no  more  than  to 
oideavor  to  show,  as  briefly  as  possible,  that  what 
relates  to  coin,  is  not  of  such  a  complex,  abstruse 
nature  as  it  is  generally  made ;  and*that  no  more 
iitan  common  justice  with  common  sense  are  re- 
quited in  all  regulations  concerning  it. 

Peihaps  more  weighty  concerns  may  have  pre- 

'  This  preface  was  writteu  entirely  by  Mr.  Whately ;  but  is 
ts9  Taloable  to  be  separated  from  the  tract  to  which  it  is 
attached. 

VOL.  II.  o 
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vented  government  doing  more  in  r^^ard  to  com* 
than  ordering  quarter  guineas  to  be  made ;  which 
till  this  reign  had  not  been  done. 

But  as  I  now  judge  by  the  late  act  relating  to 
gold  coin,  that  the  l^islature  is  roused,  possibly 
they  may  consider  still  more  of  that,  as  well  as  of 
silver  coin. 

Should  these  reflections  prove  of  any  public 
utility,  my  end  will  be  answered. 

REFLECTIONS   ON   COIN    IN   GENERAL. 

1.  Coins  are  pieces  of  metal,  on  which  an  im- 
pression is  struck ;  which  impression  is  understood 
by  the  legislature  to  ascertain  the  weight  and  the 
intrinsic  value,  or  worth  of  each  piece. 

2.  The  real  value  of  coins  depends  not  on  a 
piece  being  called  a  guinea,  a  crown,  or  a  shilling; 
but  the  true  worth  of  any  particular  piece  of  gdld 
or  silver,  is  what  such  piece  contains  of  fine  or 
pure  gold  or  silver. 

3.  Silver  and  copper  being  mixed  with  gold, 
and  copper  with  silver,  are  generally  understood 
to  render  those  metals  more  durable  when  circu^ 
lating  in  coins;  yet  air  and  moisture  evidently 
affect  copper,  whether  by  itself  or  mixed  with  other 
metal ;  whereas  pure  gold  or  silver  are  much  less 
affected  or  corroded  thereby. 

4.  The  quantity  of  silver  and  copper  so  mixed 
by  way  of  alloy,  is  fixed  by  the  l^slature.  When 
melted  with  pure  metal,  or  added  or  extracted  to 
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make  a  lawfol  propartioB,  both  gold  and  silver  are 
brought  to  what  is  called  standard.  This  alloy  of 
sflver  and  copper  is  never  reckoned  of  any  vahie. 
The  standard  once  fixed,  should  ever  be  invariable; 
since  any  alteration  would  be  followed  by  gmt 
confusion  and  detriment  to  the  state. 

5.  It  is  for  public  convenience,  and  for  feciU- 
tating  the  bartering  betwreen  mankind  for  their 
respective  wants,  that  coins  were  invented  and 
made;  for  were  there  no  cmns,  gold  and  silver 
might  be  made,  or  left  pure;  and  what  we  now 
call  a  guinea's  worth  of  any  thing,  might  be  cut  off 
from  gold,  and  a  crown's  worth  from  silver,  and 
might  serve,  though  not  so  commodiously  as  coin. 

6.  Hence  it  is  evident  that  in  whatever  shape, 
form,  or  quality,  these  metals  are,  they  are  brought 
to  be  the  most  common  measure  between  man  and 
man,  as  serving  to  barter  against  or  exchange  for 
all  kinds  of  commodities ;  and  consequently  are 
no  more  than  an  universal  accepted  merchandise ; 
for  gold  and  silver  in  bullion,  that  is  to  say,  in  an 
uncoined  mass,  and  gold  or  silver  in  coin,  beii^ 
of  equal  weight,  purity,  and  fineness,  must  be  of 
equal  value,  the  one  to  the  other  ^or  the  stamp  on 
either  of  these  metals,  duly  proportioned,  neither 
adds  to,  nor  takes  firom  their  intrinsic  value.' 

'  There  is  an  incidental  value,  which  arises  from  the  autho- 
rity of  the  state,  which  is  in  the  nature  of  a  credit  or  assurance 
of  value  given  hy  the  state,  that  either  issues  or  aurborises  the 
issue  of  the  coin. 
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7«  The  prices  of  gold  and  silver  as  merchaadiwt 
must  in  all  countriesi  like  otfa^  commodities,  fioc- 
taate  and  wy  according  to  the  demand ;  and  no 
detriment  can  arises  therefrom,  nMNre  than  from  the 
rise  and  frdl  of  any  other  merchandise.  But  if, 
when  coined,  a  due  proportion  of  these  metals  the 
one  to  the  othw,  be  not  established,  the  dispro- 
portion will  be  felt  and  proved ;  and  that  metal 
wherein  the  excess  in  the  {woportion  is  allowed, 
will  prefinably  be  made  use  of,  either  hi  expor- 
tation or  in  manufrurture ;  as  is  the  case  now,  in 
this  kingdom,  in  regard  to  silver  coin,  and  which 
in  some  measure  is  the  occasion  of  its  scarcity. 

For  so  long  as  15  ounces  and  about  one-fifth 
of  pure  silver  in  Great  Britain  are  ordauied  and 
deemed  to  be  equal  to  one  ounce  of  pure  gold, 
wbikt  in  ndghboring  states,  as  France  and  Hol- 
land, the  proportion  is  fixed  only  14  and  a  half 
ounces  of  pure  silter,  to  one  ounce  of  pure  gold, 
it  B  very  evident  diat  our  silver,  when  coined,  will 
slways  be  the  most,  acceptable  merchandise,  by 
Bear  five  in  the  hundred,  and  consequently  more 
liable  to  be  taken  away  or  melted  down,  than 
before  it  received  the  impression  at  the  mint 

8.  Sixty-two  shilliilgs  only  are  ordained  by  law 
to  be  coined  firom  12  ounces  of  standard  silv^; 
now,  following  the  proportion  above  m^itioned,  of 
15^  to  14|^,  no  regard  beii^  necessary  as  to  alloy, 
65  shillings  should  be  the  quantity  cut  out  of  those 
12  ounces. 
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9.  No  eferlasting  inveriabte  fixatioii  for  coining 
can  be  made  from  a  medhim  ot  Hie  market  price 
of  gold  and  silver,  though  that  medimn  might  with 
ease  be  ascertained  so  as  to  hinder  either  coined 
gold  or  silver  from  becoming  a  merchandise ;  for 
whenever  tiie  price  shall  rise  above  that  medium, 
so  as  to  give  a  profit,  whatever  is  coined  will  be 
made  a  merchandke.  TUs  in  the  nature  of 
things,  must  come  from  the  general  exchangings, 
circulation,  and  fluctuation  in  trade,  and  cannot 
be  hindered ;  but  assuredly  the  folse  proportions 
may  be  amended  by  the  legislature,  and  settled  as 
the  proportion  betwe^i  gold  and  silver  is  in  other 
nations;  so  as  not  to  make,  as  now  is  the  ifase, 
our  coined  silver  a  merchandise,  so  much  to  be 
prefemed  to  the  saipe  silver  unjoined. 

10.  What  has  been  said  seems  to  be  self-evident; 
but  tbe  following  calculations  tnade  on  the  pres^it 
current  price  of  silver  and  gold,  piay  serve  to  prove 
beyond  all  doubt,  that  the  proportion  now  fixed 
between  gold  and  silver  should  be  altered  and 
fixed  as  in  other  countries. 

By  law,  62  shillings  are  to  be  coined  out  of 
one  pound,  or  12  ounces  of  standard  silver.  This 
18  02  pence  an  ounce.  Melt  these  62  shillings,  and 
in  a  bar,  this  pound  weight  at  maricet  will  fetch  66 
pence  an  ounccf,  or  68  shillings  the  pound.  The 
difference  therefore  between  coined  and  uncoined 
riber  in  GreAt  Britson  is  now  nine  and  two-thirds 
perc^it 
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Out  of  a  pound  or  12  ooncee  of  standard  goM, 
44  guineas  and  a  half  are  oidained  to  be  coined*. 
This  is  3/.  17^.  lO^i/.  an  ounce.  Now  the  current 
market  price  of  standard  gold  is  3/.  19^.  an  ounce, 
which  makes  not  quite  1^  per  cent,  diffisrence  be- 
tween the  coined  and  uncoined  gold. 

The  state,  out  of  duties  imposed,  pays  for  the 
chaiige  of  coining,  as  indeed  it  ought;  for  it  is  for 
public  conyeniencei  as  already  said,  that  coins  are 
made.  It  is  the  current  market  price  of  gold  and 
»lver  that  must  govern  the  carrying  it  to  the  mint. 
It  is  absurd  to  think  any  one  should  send  gold  to 
be  coined  that  should  cost  more  than  3/.  17^.  lO^d^ 
an  ounce,  or  silver  more  than  02  pence  the  ounce ; 
and  as  absurd  would  it  be  to  pretend,  that  those 
prices  only  shall  be  the  constant  invariable  prices. 
It  is  contended  that  there  is  not  a  proper  propor- 
tion fixed  in  the  value  of  one  metal  to  another, 
and  this  requires  alteration.  , 

11.  It  may  be  urged,  that  should  the  legislature 
fix  the  proportion  of  silver  to  gold  as  in  other 
countries,  by  ordering  65  shillings  instead  of  63  to 
be  cut  out  of  a  pound  of  standard  silver,  yet  still 
there  would  be  4^  per  cent,  diflerence  between 
coined  and  uncoined  silver ;  whereas  there  is  but 
about  1^  per  cent,  difference  in  gold. 

On  this  we  shall  obser^'e  that  the  course  of  trade, 
not  to  mention  extraordinary  accidents,  will  make 
one  metal  more  in  request  at  one  time  than 
another ;  and  the  l^sla^ure  in  no  one  particular 
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qWBtry,  cfln  bias  or  prescribe  mles  or  laws  to  in- 
ftwnce  such  demaiid ;  which  ever  must  di^Mvd  on 
Hie  grrat  chain  of  things,  in  which  all  the  Gp&mr 
tions  of  this  world  are  linked.  Freedom  and  se- 
GQiity  only  are  wanted  in  trade;  nor  does  com 
require  more,  if  a  just  proportion  in  the  metals  be 
s^ed. 

12.  To  return  to  gold :  it  is  matter  of  surprise, 
that  the  division  of  the  piece  called  a  guinea,  has 
not  been  made  smaller  than  just  one  half  as  it  now 
is ;  that  is,  into  quarters,  thirds,  and  two-thirds. 
Hereby  the  want  of  silver  coin  might  be  greatly 
provided  for ;  and  those  fneces,  together  with  the 
light  silver  coin,  which  can  only  now  remain  with 
us,  would  sufficiently  sarve  the  uses  in  drcula- 
tioiL 

In  Portugal,  where  almost  all  their  coin  is  gold» 
there  are  divisions  of  the  moedas,  or  27  shilling 
pieces,  into  tenths,  sixths,  quarters,  thirds,  halves, 
and  two-thirds.  Of  the  moeda  and  one-third,  or 
36  shilling  piece,  into  eighths,  quarters,  and 
halves. 

13.  That  to  the  lightness  of  the  silver  coin  now 
remaimng  in  Great  Britain  we  owe  all  the  silver 
coin*  we  now  have,  any  person  with  weights  and 
scales  may  prove;  as  upwards  of  70  shillings 
cdmed  inUie  reign  of  king  William,  or  dejcterously 
coontmfdted  by  Mse  coiners,  vnll  scarce  we%fa 
12  ounces,  or  a  pound  troy. 

14.  All  the  art  of  man  can  nev^  hinder  a  con^ 
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gtimt  expoftatioii  and  impoitatioii  of  gold  and  ail- 
imr,  to  make  up  for  the  different  c^ls  and  balances 
tiiat  may  happen  in  trade ;  for  were  silver  to  be 
coined  as  above^  65  shillings  out  of  a  pound  troy 
weight  oi  standard  silver;  if  those  06  shillings 
would  sell  at  a  price  that  makes  it  worth  while  to 
m^  or  export  them,  they  must  and  will  be  consi- 
dered and  used  as  a  merchandite ;  and  the  same 
will  hold  as  to  gold. 

Though  th^  proportion  of  about  14i  of  pure  sil- 
v^  to  one  of  pure  gold,  in  neighboring  states  be 
now  fixed,  in  regard  to  their  coin,  and  it  is  sub- 
mitted such  proportion  should  be  attended  to  in 
this  kingdom,  yet  that  proportion  may  be  subject 
to  alteration;  for  this  plain  reason,  that  should 
the  silver  mines  produce  a  quantity  of  that  metal 
60  as  to  make  it  greatly  abound  more  in  propor- 
tion than  it  now  does,  and  the  gold  mines  produce 
BO  more  than  now  they  do,  more  silver  must  be 
requisite  to  ^Hn*dii»e  gold. 

15.  That  the  welfare  of  any  state  depends  on 
its  keeping  all  its  gold  and  silver,  etthar  in  bullion 
,  or  in  coin,  is  a  very  narrow  principle ;  all  the  re- 
pubUcff  we  know  of,  vrisely  think  otherwise.  It 
is  an  utter  impossifaiHty;  nor  should  it  ever  be 
aimed  at ;  for  gold  and  silver  are  as  clearly  a  mer- 
chandise as  lead  and  tin;  and  consequently 
should  have  a  perfect  freedom  and  liberty,"  coiiied 

'  Ata^Sentral  prindpk  this  is  iinquestiooabl;  tfoe;  bni  it 
must  be  gencaetl,  or  every  iiiticm  with  whom  commerce  b  ex- 
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md  wieomed,  to  go  and  to  come^  pass  and  r^SM, 
from  one  coimtry  to  another^  ra  the  general  cmm* 
lation  and  fluctuation  of  commerce,  wUdi  wSl  eirer 
cany  a  general  balance  with  it :  for  we  should  aa 
soon  give  our  lead,  our  tin,  or  any  odier  produot 
of  our  land  or  industry,  to  those  who  want  them, 
without  an  equival^t  in  some  shape  or  other,  as 
we  should  gold  or  silver ;  which  it  would  be  iJb» 
surd  to  imagine  can  ever  be  done  by  our  nattlon, 
or  by  any  nation  upon  earth. 

16.  From  Spain  and  Portugal  come  the  greatest 
part  of  gold  and  silvte:  md  the  S^Mmi^  court 
Tery  wisely  permits  the  exportation  of  it  on  paying 
a  duty,  as  in  Great  Britain  lead  and  tm  do,  ^Aen 
exported ;  whereas  heretofore,  and  as  it  stiH  con* 
tmues  in  Portugal,  penal  laws  were  ettftcted 
against  the  si^nding  it  out  of  the  country;  Surely 
princes  by  enacting  Mch  laws,  could  not  ttahik 
they  had  it  in  Aieiir  power  to  decrte  and  estahHkh, 
that  their  subjects,  or  theUorselyes,  flhotdd  not  gife 
ail  equivaknt  tuer  what  was  fbmished  to  tbeatl 

17.  It  is  not  our  intentibn  to  deiiceiid  into,  ot  to 
<li8^n^  minutely,  particaiaf  Botiofis  or  systems^ 


ttnsivelj  canied  on,  must  alike  9/Aopt  it,  or  the  principle  ii 
diately  asaomes  an  unexceptionable  charactei ;  and  nations 
liable  to  be  affected  by  it  must  provide  means  to  coonteract  the 
effecU  of  a  sudden  druh  ot  the  usoal  ciitenlatiiig  meHmr, 
because  the  abaenoe  of  a  great  quantity  of  tbe  ttedfiif 'Aim 
the  pijce  of  axchaig^  or  relatbte  eaichange  ^  mMtit  tfioney 
Ibr  vemmmj  labor  and  subsisteace,  and  dq>i«aates  otber  pK#r 
pcrty. 
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such  as,  ''  That  dher^  and  not  gold,  shmdd  be  tha^ 

standard  money  or  coinr 
**  That  copper  is  an  unfit  material  for  mmo/!' 
And    ^'  2hat  paper   circulating  as,    and  called 

artificial  money y   is  detrimental^ 
Yet  as  these  doctrines  seem  to  proceed  from 

considering  bullion,  and  money,  or  coin,  in  a  dif- 

£»ent  light  from  "vvhat  we  apprehend  and  have  laid 

down,  we  will  observe, 

18.  That  it  matters  not  wh^her  silv^  or  gold 
be  called  standard  money;  but  it  semns  most 
rational,  that  the  most  scarce  and  precious  metal 
e^uld  be  thomiit  or  standard. 

19.  That  as  to  copper,  it  is  as  fit  for  money  w  a 
counts,  as  gold  and  silver,  provided  it  be  coined 
of  a  proper  weight  and  fineness :  and  just  so  much 
will  be  usefiil,  as  will  serve  to  make  up  small  parts 
in  exchanges  between  man  and  man. 

30.  That  as  to  paper  money,  it  is  far  from  being 
detrimental;  on  the  contrary,  it  is  h^ily  pro- 
fitably as  its  quick  passing  between  mankind,  in- 
rtead  of  telling  over,  or  weighing  metal  in  coin,  or 
bullicm,  is  a  gain  of  what  is  most  precious  in  life^ 
which  is  time.  And  ikkexe  is  nothing  clearer  than 
that  those  who  must  be  concerned  in  counting  and 
wdghing,  being  at  liberty  to  employ  themselves  on 
other  purposes,  are  an  addition  of  ha^ds  in  the 
community. 

The  idea  of  the  too  great  ext^irion  of  aredit,  by 
the  circulation  of  paper  for  money,  is  evidently  as 
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eiroiieoiis  as  the  doctrrae  of  tiie  non-exportatioii  of 
gold  and  aiif » in  bullion  or  coin :  for  were  it  not 
certain,  fbat  paper  could  command  the  equivalent 
of  its  agieed-for  valae,  or  that  gold  and  silver  in 
boUion  or  coin  exported,  wonld  be  retomed  in  Ae 
oonrse  of  trade  in  some  other  merchandise,  n^her 
paper  woaM  be  used  or  the  metate  exported.  It 
is  by  n^ans  of  the  produce  of  the  land,  and  tl^ 
happy  situation  of  tfaiB  island,  jomed  to  the  in- 
dustry of  its  inhabitants,  that  those  much-adored 
metals,  gold  and  silver,  have  been  procured :  and 
so  long  as  the  sea  does  not  overflow  the  land,  and 
industry  continues,  so  long  vnXi  those  metak  not 
be  wanting.  And  paper  in  tiie  g^ieral  diain  of 
credit  and  commerce,  is  as  useful  as  they  are, 
since  the  issuers  or  coinars  of  that  papar  areunder- 
slood  to  have  some  equivalent  to  answer  for  what 
the  paper  is  valued  at:  and  no  metal  or  coin  can 
do  more  than  find  its  value. 

Moreover,  as  incontestable  advantages  of  paper, 
we  must  add,  that  tiie  charge  of  coining  or  maki^ 
it,  is  by  no  means  proportionate  to  tiiat  of  coining 
of  metals :  nor  is  it  subject  to  waste  by  loi^  use, 
or  impaired  by  adulteration,  sweating,  or  filnig, 
as  coins  may. 


A   THOUGHT  CONCERNIKQ    THE    SUGAR   ISLANDS. 

Shoi^ld  it  be  agreed,  and  become  a  part  o(  the 
law  of  nations,  that  the  cultivators  of  the  eitrtb 
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axe  not  to  be  nio|eBted  or  interrupted  in  thdr 
peaceable  and  useful  employment,  the  inhafaitairta 
of  the  sugar  idanda  would  come  under  the  pro-* 
taction  of  such  a  r^uladon,  which  would  be  a 
great  advanti^  to  the  nationa  who  at  present  hold 
tiiQse  islands,  sinoe  the  cost,  of  sugar  tx>  the  con- 
snmer  in  those  nations  consiflts  not  only  in  the 
price  he  pays  for  it  by  the  poimd^  but  m  the  accu^ 
nKulated  charge  of  all  the  taxes  he  pays  in  every 
was* to  fit:  out  fleets  and  maintain  troops  for  the 
defence  of  the  islands  tiiatt  raise  the  sugar,  and  the 
ships  that  Imng  it  home.  But  the  expes^ie  of 
treasme  is  not  all.  A.  celdi)rated  {dnlosophical 
writer  remarks,  that  when  he  c(msidered  the  wars 
made  in  Africa  for  prisonera  to  raise  si^ar  m 
America,  tiie  numba*8  slain  in.diose  wars,  the 
numbers  tliat»  being  crowded  in  Aips,.  perish  in  the 
transfiortalion,  and  the  mumbers  that  die  under 
the  severities  of  slavery,  be  could  scarce  look,  on  a 
mcmiel  afmj^gar  without  conceiving  it  spotted  with 
bnnanUood.  Ifhehadconmdemdalso  theUood 
oft  one  another  whiohi  the  whi^  natives  shed  in 
fil^itingJof  ithose.idanda,  he  would  have  imagined 
his'sugar  not  as.  spotted  only,  bnt  as  thoroughly 
dyed  red.  On  these  accounts  I  am  persuaded  * 
that  the  subjects  of  the  Emperor  of  Germany,  and 
the  Empress  of  Russia,  who  have  no  sugar  islands, 
consume  sugar  cheaper  at  Vienna  and  Moscow, 
withallthechaigeof  tzansporting  it,  after  its  ar- 
isviJ  in  Eniop^  tlMui  tlie  citiaums  oi  London  and 
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Puis:  And  I  smcerdy  brieve,  that  if  France  and 
£i^and  were  to  decide  by  throwing  dice^  which 
flhofdd  hare  the  whole  of  their  sugar  islands,  the 
los^  in  the  throw  would  be  the  gainer.  The  future 
expense  of  defending  them  would  be  saved :  the 
sugars  would  be  b(Kigfat  cheaper  by  all  Europe  if 
the  inhabitants  m%ht  make  it  without  interrup- 
tion; and  whoever  imported  the  sugar,  the  same 
revenue  might  be  raised  by  duties  at  the  custom- 
house of  the  nation  that  consumed  it  And  on  the 
whole,  1  conceive  it  would  be  hett&r  for  the  naticms 
now  possessing  st^ar  colonies,  to  give  up  their 
claim  to  them,  let  them  govern  themselves,  and 
put  them  under  the  pvotecticm  of  aU  the  powers  of 
Europe  as  neutral  countries  open  to  the  commence 
of  all,  the  profit  of  the  present  monopoliea  being 
hj  no  means  equivalent  to  die  expense  of  mam- 
taming  diem. 


Remarks,  written  by  B.  Franklin,  with  a  pen- 
cil, on  the  maigin   of  a  Report  of  Judge 
Foster,  containing  diat  Judge's  argument  in 
favor  of  the  right  of  impressing  seamen. 
Extract  from  the  Report,  page  157,  138.   Edition  1762. 

"  The  lanly  question  at  present  is,  whether  ma- 
riners, persons  who  have  freely  chosen  a  seaAring 
life,  persons  whose  education  and  employment 
have  fitted  them  for  the  service,  and  inured  them 
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to  ity  whether  such  persons  may  not  be  l^aUy 
pressed  into  the  service  of  the  crown,  wheiieTer 
die  public  safety  requireth  it :  ne  quid  detrimenti 
re^ublica  capiat. 

"  For  my  part,  I  think  they  may.  I  think  the 
crown  hath  a  right  to  command  the  sa-vice  of 
these  people  whenever  the  public  safety  call^  for 
it.  The  same  right  that  it  hath  to  require  the 
personal  *  service  of  every  man  able*  to  bear  arms 
in  case  of  a  sudden  invasion  or  formidable  insor- 
rectiotf.  The  right  in  both  cases  is  founded  on 
one  and  the  same  principle,  the  necessity  of  the 
case  in  order  to  the  preservation  of  the  whole. 

"  It  would  be  time  very  ill  spent  to  go  ^bout  to 
prove  that  this  nation  can  never  be  long  in  a  state 
of  safety,  our  coast  defended,  and  our  trade  pro- 


>  This  personal  service,  in  cases  of  extreme  necessity,  is  a 
principal  branch  of  the  allegiance  every  subject  of  England 
oweth  to  the  crown.  See  11  Hen.  VII.  c.  1.  1  Ed.  III.  c.  5. 
l6,  17.  Car.  I.  c.  28. 

^^  Reaunrks, 

*  The  conclusion  here  from  the  wkoie  to  a  pari,  does  not 
seem  to  be  good  l<^c.  When  the  personal  service  of  ever^ 
mcfi  is  called  for,  there  the  burthen  b  equal.  Not  so,  when 
the  service  of  part  is  called  for,  and  others  excused.  If  tiie 
alphabet  should  say,  let  us  all  fight  for  the  defence  of  the  whole ; 
that  is  equal,  and  may  therefore  be  just.  But  if  they  should 
say,  let  A,  B,  C,  and  D,  go  and  fight  for  u%  while  we  stay  at 
home  and  sleep  in  whole  skins ;  that  is  not  equal,  and  tfaere- 
foie  cannot  be  just. 
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tectedf  witbout  a  naval  force  equal  to  all  the  emer- 
gencies that  may  happen.  And  how  can  we  be 
secure  of  such  a  force?  The  keeping  up  the  same 
naTal  force  in  time  of  peace,  which  will  be  abso- 
lutely necessary  for  our  security  in  time  of  war, 
would  be  an  absurd,  a  fruitless,  and  a  ruinous 
expense. 

'*  The  only  course  then  left,  is  for  the  crown  to 
^nploy'  upon  emergent  occasions,  the  marinevs 
bred  up  in  the  merchant  s  service. 

"And  as  for  the  mariner  himself,  he  vrhea 
taken  into  the  service  of  the  crown  only  changetfa 
masters  for  a  time:  his  iervke  and  employment* 
continue  the  very  same,  with  this  advantage,  that 
^e  dangers  of  the  sea  and  enemy  are  not  so  great 
in  the  service  of  the  crown  as  in  th^  of  the  mer- 
chant 

'  Emflmf — if  you  please.  The  word  signifies  engaging  a 
nan  to  work  for  me  by  offering  him  such  wages  as  are  suf- 
ficient to  induce  him  to  prefer  my  service.  This  b  very  diP 
ferent  from  comfclUng  him  to  work  for  me  on  iuch  terms  as  I 
think  frufer. 

*  "  Hii  smfiee  and  employment  continue  the  very  same,"  S^e. 
these  are  &be  fiicts.  His  service  and  employment  are  not  the 
lame.  Under  the  merchant  he  goes  in  an  unarmed  vessel  not 
cMiged  to  fight,  bat  only  to  transport  merchandise.  In  the 
kingfs  service  he  is  obliged  to  fight,  and  to  hasard  all  the  dan- 
gers of  battk.  Sickness  on  board  the  king's  ships  is  also  more 
eonmoo  and  more  mortal.  The  merchant's  service  too  he  can 
^wi  at  the  end  of  a  voyage,  not  the  king's.  Also  the  merchant's 
wag«9  are  much  higher. 


Digitized  by  LjOOQIC 


lit      WRITINGS   OF   BEHJAMIN   FRANKLIN. 

<'  I  am  very  sH^isible '  ojf  the  hardship  the  sailor 
atiflfeceth  from  an  impress  in  some  particular  cases, 
4MpeciaUy  if  pressed  homeward-bound  after  a  long 
iroyage.  But  the  merchants  who  hear  me  know, 
ittiat  an  impress  on  outward-bound  vessels  would 
be  attended  with  much  greater  inconveniencies  to 
the  trade  of  the  kingdom ;  and  y^  that  too  is 
sometiines  neoessary.  But  where  two  evils  present, 
a  wise  administration,  if  there  be  room  for  a^ 
option,  will  choose  the  least.* 

*'  Page  1S9.  War  itself  is  a  great  evil,  but  it  is 
diosen  to  avoid  9  greater.  The  practice  of  pressing 
is  one  of  the  misduefe  war  bringeth  with  it  But 
iV  is  a  masim  in  laWf  and  good  policy  too^  that  private 
smsckiefs  must  be  borne  with  patience  for  preventing 
a  national  calamity.^    And  as  no  greater  calamity 

:  *  **  I  em  very  iemHle/'  ife.  Here  are  two  tUngt  pat  ia 
covptriaou  that  bmi  not  comparable,  viz.  iiyary  to  searaen,  and 
iocoimnienoe  to  trade.  iDooaTenieiice  to  tbe  whole  trade  of  a 
natkm  will  not  justify  injiistioe  to  a  single  seaman.  If  the  trade 
would  sufier  wttbomt  his  service,  it  b  able  and  ought  to  be 
willing  to  offer  him  such  wages  as  may  induce  him  to  afford  his 
services  voluntarily. 

*  **The  bMti."  The  least  etil  in  case  seamen  are  wan^  is 
to  give  them  such  wages  as  will  induce  them  to  mlist  voluntarilj. 
Let  this  evil  be  divided  an|ong.  the  whole  nation,  by  an  equal 
tax  to  pay  such  wages. 

3  Where  is  this  maxim  in  law  and  good  policy  to  be  found  } 

'  And  how  came  that  to  be  a  maxim  which  is  not  consbtent  with 

common  sense  1  If  the  maxim  had  been,  that  private  mischiefr 

which  prevent  a  national  calamity  ought  to  be  generously  com* 
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can  befal  us  than  to  be  weak  and  defenceless  at 
sea  in  a  time  of  war,  so  I  do  not  know  that  the 
wisdom  of  the  nation  hath  hitherto  found  out  any 
method  of  maiming  our  navy  less  inconvenient ' 
than  pressing ;  and  at  the  same  time,  equally  sure 
and  effectual. 

"  The  ejqiedient  of  a  voluntary  register,  which 
was  attempted  in  kuig  William's  time,  had  no 
eflect. 

^^  And  some  late  schemes  I  have  seen,  appear 
to  me  more  inconvenient  to  the  mariner,  and  more 
inconsistent  with  the  principles  of  liberty,  than  the 
jvactice  of  pressing:  and  what  is  still  worse,  they 
are  in  my  opinion  totally  impracticable.^ 

**  Thus  much  I  thought  proper  to  say  upon  the 
foot  of  reason  and  public  utility,  before  I  come  to 
^^eak  directly  to  the  point  of  law. 

"  Page  159.  The  crown's  right  of  impressing 
seamen  is  grounded  upon  common  law.' 


pensated  ij  that  nation,  one  might  have  understood  it.  But  that 
such  private  muchiefs  are  only  to  be  borne  with  patience^  is 
absurd. 

'  "  Lea  meanvenientf  Less  inconvenient  to  whom?  To  the 
rich  Indeed,  who  9nght  to  be  taxed.  No  mischief  more  incon- 
venient to  poor  seamen  could  possibly  be  contrived. 

*  Twenty  ineffectual  or  inconvenient  schemes  will  not  justify 
^ne  that  is  unjust. 

^  If  impressing  seamen  is  of  right  by  common  law,  in  Britain, 
slavery  is  then  of  right  by  common  law  there ;  there  being  no 
slavery  wcnrse  than  that  sailors  are  subjected  to. 

VOL.  II.  H 
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'<  Ibid.    The  result  of  eyident  necesnty.' 

^'Page  160.  There  are  mtny  precedents  of 
writs  for  pressing. 

**  Some  are  for  pressing  ships ; 

*'  Others  for  pressing  mariners ; 

**  And  others  for  pressing  ships  and  mariners. 

*^  This  general  view  will  be  sufficient  t6  let  us 
into  the  nature  of  tiiese  prefcedents.  And  though 
the  affair  of  pressing  ships  is  not  now  before  me, 
yet  I  could  not  well  avoid  m^itioning  it,  because 
many  of  the  precedents  I  have  met  with  and  must 
cite,  go  as  well  to  that,  as  to  die  business  of  press- 
ing mariners.  And  taken  togeth^,  they  serve  to 
show  the  power  the  crovm  hath  constantly  exer- 
cised over  the  whole  naval  force  of  the  kingdom 
as  well  shipping  as  mariners,  whenever  the  pidblic 
service  required  it. 

^'This  hovirever  must  be  observed,  that  no  man 
served  the  crown  in  either  case  at  his  own  expense. 
Masters  and  mariners  received  full  wages,^  and 
owners  were  constantly  paid  a  full  freight. 

''  Page  173.  Do  not  these  things  incontestably 
presuppose  the  expediency,  the  necessity,  and  the 

*■  ■  ■    ■  I  ■-        i        ■       ■     .1  III  i.w..    .    II  ..»ii  <X  ta      I     ■■ 

'  Pressbg  not  so,  if  the  end  might  be  aoiwered  hj  giving 
hightf  wages. 

*  Mwrinen  reoehed  fiUl  umget.  Probably  the^  same  tbey 
received  in  the  merchanf  s  senrice.  Full  wages  to  a  seaman  in 
time  of  war,  are  the  wages  he  has  ih  the  merchant's  senrice  in 
war  time.  Bat  half  such  wages  is  not  given  in  the  king's  ships 
to  impressed  seamen. 
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kgaHtj  6f  an  impress  in  general?  If  they  do  not» 
one  must  entertain  an  opinion  of  the  l^slature 
acting  and  speaking  in  this  manner,  which  it  mil 
not  be  decent  for  me  to  mention  in  this  place.' 

^*  Page  174.  I  readily  admit  that  an  impress  is 
a  restraint  upon  the  natural  liberty  of  those  who 
are  liable  to  it.  But  it  must  likewise  be  admitted, 
on  the  other  hand,  that  every  restraint  upon  natu- 
ral liberty  is  not  ep  nomine  ill^al,  or  at  all  incon- 
sistent with  the  principles  of  civil  liberty.  And  if 
&e  restraint,  he  it  to  what  d^ree  soever,  i4>pear* 
etti  to  be  necessary  to  the  good  and  welfare  of 
flie  whole,  and  to  be  warranted  by  statute  law,  as 
well  as  immemorial  usage,  it  cannot  be  complained 
of  otherwise  than  as  a  private  mischief;  *  which, 

^  I  will  risk  that  indeccoey,  and  meotioD  it.  They  were  uot 
honest  nen ;  they  acted  onjustly  by  the  seamen,  (who  hare  m 
vote  in  elections,  or  being  almmd  cannot  nse  them  if  they  have 
them)  to  save  their  own  purses  and  those  of  their  constituMts* 
Fofmer  paiiiameatB  acted  the  same  ii^^^i^  towards  the  laboN 
ing  people,  whohad  not  forty  shiUmgs  a-yettr  hi  hmds:  after 
depriving  them  wickedly  of  their  right  to  vote  in  elections,  thej 
fimited  their  wages,  and  compelled  them  to  work  at  such  limited 
rates,  on  penalty  of  being  sent  to  houses  of  correction.  Sec.  S. 
fl«vi.  Chap.  7  and  3. 

*  '*  It  cannot  be  complained  of  oiherwi$e  than  a$  a  PRIVATE 
lltscHiw,  wkieh  MUST  be  mhwwHed  to  for  avoiding  a  pmbtic 
heanvcnieneeJ'^l  do  not  see  the  propriety  of  this  mmt  The 
private  raischief  b  the  loss  of  liberty  and  hasard  of  life,  with 
only  half  wages,  to  a  great  number  of  honest  men.  Tile  pub- 
lic inconvenience  is  merely  a  higher  rate  of  seamen's  wages. 
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as  I  said  at  the  beginning,  most  under  all  govern- 
ments whatsoever  be  submitted  to  for  avoiding  a 
public  inconvenience.' 

He  who  thioks  such  private  iojustice  9mti  be  done  to  avoid 
public  ioconvenieuce,  may  understand  Imo,  but  teems  imper- 
fect in  his  knowledge  of  efntfy.  Lfst  us  apply  this  author's 
doctrine  to  his  own  case.  It  is  for  the  public  service  that 
courts  should  be  had  and  judges  appointed  to  administer  the 
hws.  The  judges  should  be  bred  to  the  law  and  skilled  in  it, 
but  their  great  salaries  are  a  pmblU  inconvenience.  To  remove 
the  {nconvenience,  let  press-warrants  issue  to  arrest  and  appre- 
hend the  best  lawyers,  and  compel  them  to  serve  as  judges 
for  half  the  money  they  would  have  made  at  the  bar.  Then 
tell  them,  that  though  this  is  to  them  a  private  mischief,  it  musi 
be  submitted  to  for  avoiding  a  jmblic  inconvenience.  Would 
the  learned  judge  approve  such  use  of  his  doctrine  ? 

'  When  the  author  speaks  of  impressing,  page  158»  he  dimi- 
nishes the  horror  of  the  practice  as  much  as  possible,  by  pre- 
senting to  the  mind  one  sailor  only  suffering  a  hardship,  as  lie 
tenderly  calls  it,  in  some  pm'ticuUar  cases  only ;  and  he  places 
against  this  private  mischief  the  inconvenience  to  the  trade  of 
the  kingdom.  But  if,  as  I  suppose  is  often  the  ease,  the  sailor 
who  is  pressed  and  obliged  to  serve  for  the  defence  of  this 
trade  at  the  rate  of  25s,  a  month,  could  have  3/.  15s. 
merchant's  service,  you  take  from  him  50f .  a  month ;  and 
you  have  100,000  in  your  service,  you  rob  that  honest  part. of 
society  and  their  poor  families  of  250,000/.  per  month,  or  three 
millions  a  year,  and  at  the  same  tiine  oblige  tliem  to  hazard 
their  lives  in  fighting  for  the  defence  of  your  trade ;  to  the 
defence  of  which  all  ought  indeed  to  contribute,  (and  sailors 
among  the  rest)  in  proportion  to  their  profits  by  it;  but  this 
three  millions  is  more  than  their  share,  if  they  did  not  pay 
with  their  persons;  and  when  30U  force  that,  methinks  you 
should  escuse  the  other. 


Digiti 


ized  by  Google 


VAtLT  III.        POLITICS  AND  COMMERCE.  •  117 

^  Page  177.    For  I  finely  declare,  that  andmt 
precedents  alone,  mileas  supported  by  modern  prac^ 


But  it  may  be  said,  to  give  the  kbg*8  seamen  mefchanfs 
wages,  would  cost  the  nation  too  much,  and  call  for  more  taxca. 
The  quesdon  then  will  amount  to  this ;  whether  it  be  just  in  a 
commonffy  that  the  richer  pan  should  compel  the  poorer  to 
iiglit  for  them  and  their  properties,  for  such  wages  as  they 
think  fit  to  allow,  and  punish  them  if  they  refuse  ?  Our  author 
tells  us  it  is  iegal.  I  have  not  law  enough  to  dispute  his  autho- 
rities, but  I  cannot  persuade  myself  it  is  equitable.  I  will  how- 
ever own  ibr  the  jnesent,  that  pressing  may  be  lawful  when 
necessary ;  but  then  I  contend  that  it  may  be  used  so  as  lo 
produce  the  same  good  effect,  the  pubUc  sacurtly,  without 
doiiig  so  much  horrible  injustice  as  attends  the  impressing 
common  seamen.  In  order  to  be  better  understood,  I  wouM 
premise  two  things.  1st.  That  voluntary  seamen  might  be  bad 
for  the  service,  if  they  were  sufficiently  paili.  The  proof  of 
this  is,  that  to  serve  in  the  same  ships,  and  incur  the  same 
dangers,  you  have  no  occasion  to  impress  captains,  lieutenants^ 
second  lieutenants,  midshipmen,  pursers,  nor  any  other  officers. 
Why,  but  that  the  profit  of  their  places,  or  the  emoluments 
expected,  are  sufficient  inducements!  The  business  then  is 
by  impressing  to  find  money  sufficient  to  make  the  sailors  all 
volunteers,  as  well  as  their  officers ;  and  this  without  any  fresh 
burthen  upon  trade.  The  2nd  of  my  premises  is,  that  25s« 
a  month,  with  his  share  of  the  salt  beef,  pork,  and  peas-pud- 
dlag,  beti^  fouid  sufficient  for  the  subsistence  of  a  hard-woric- 
tng  seaman,  it  will  certainly  be  so  for  a  sedentary  schokr  or 
gentleman.  1  would  then  propose  to  form  a  treasury,  out  of 
which  encouragement  to  seamen  should  be  paid.  To  fill  this 
freasury  I  would  impress  a  number  of  civil  officers  who  at 
present  have  great  salaries,  oblige  them  to  serve  in  their  respec- 
tive offices  for  25s.  per  month,  with  their  share  of  the  mess 


Digiti 


ized  by  Google 


116       WRITIKOfi   OF   BENJAMIN    WRAVKhlU. 

ticc,  wdgb  very  little  with  me  iix  quftstttons  of  this 
aatare.' 

"  Page  179.    I  make  no  iq;>olosy  for  the  length 
of  my  ailment,  because  I  hope  the  importance 


provisions,  and  throw  the  rest  of  their  salaries  into  the  seamaa's 
treasury.  If  such  a  press-warrafit  was  given  me  to  execute, 
the  first  person  1  would  prtss  should  be  a  recorder  of  Bristol, 
or  a  Mr.  Justice  Foster,  because  I  might  have  need  of  hift 
edifying  example,  to  show  bow  such  impressing  ought  to  be 
botne  with;  for  he  would  certainly  find,  that  though  to  be 
reduced  to  25^.  per  month  might  be  a  private  mischiefs  yet 
that  agreeably  to  his  maxim  of  law  and  good  policy,  if  ought 
t6  he  Iform  \Dith  patience  for  preventing  a  national  calamity. 
Then  I  would  press  the  rest  of  the  judges;  and,  opening  X\iit 
Red  Bode,  I  would  press  every  civil  officer  of  government  from 
50l.  a  year  up  to  50,000/.,  which  would  throw  an  immense  sum 
into  our  treasury ;  and  these  gentlemen  could  not  well  complain, 
since  they  would  receive  their  26t.  a  month  and  their  rations, 
•nd  that  too  without  being  obliged  to  fight.  Lastly,  1  think  I 
would  impress  the  kbg,  and  confiscate  his  salary ;  but,  from  an 
Hndent  pnyudice  I  have  in  frivor  of  that  title,  1  would  allow  him 
the  gentleman  merchant's  pay.  I  could  not  well  go  &rther  in 
hb  favor;  for  to  say  the  truth,  1  am  not  quite  satisfied  of  the 
necessity  or  utility  of  that  office  in  Great  Britain,  as  I  see 
many  florishbg  states  in  the  world  governed  well  and  happily 
without  it. 

^  The  modem  practice,  supported  by  ancient  precedente^ 
weighs  as  little  with  me.  Both  the  one  and  the  other  only  show 
that  the  constitution  is  yet  imperfect,  since  in  so  general  a  case 
it  doth  not  secure  liberty,  but  destroys  it ;  and  fhe  parliaments 
arc  unjust,  conniving  at  oppression  of  the  poor,  where  the  rich 
are  to  be  gainers  or  savers  by  such  oppression. 
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of  the  quertbn  will  be  thougfat  a  sd^kient  excuse 
forme  in  tlw  respecf* ' 


on  tJ^E  CRIIIINAL  LAWS,  AND  THE   PRACTICE  OP 
PRIVATBBRINO. 

To  B.  Vaxjohan,  Esq. 

My  dear  Friend,  March  14, 1785. 

Amono  the  pamphlets  you  lately  sent  me, 
was  one  intitled,  "TTioughts  on  Executive  Justice." 
In  retuni  for  that,  I  send  you  a  French  one  on  the 
same  subject,  **  Observations  concemant  rEx6- 
cution  de  FArticle  II.  de  la.D6claration  sur  le  Vol " 
They  are  both  addressed  to  the  judges,  but  written, 
as  you  will  see,  in  a  very  different  spirit.  The 
English  author  is  for  hanging  all  thieves.  The 
Frenchman  is  for  proportioning  punishments  to 
offences. 

If  we  really  believe,  as  we  profess  to  believe,  that 
the  law  of  Moses  was  the  law  of  God,  the  dictate 
of  divine  wisdom,  infinitely  superior  to  human ;  on 
what  principles  do  we  ordain  death  as  the  punish- 
ment of  an  offence,  vdiich,  according  to  that  law, 
was  only  to  be  punished  by  a  restitution  of  four- 
fold ?    To  put  a  man  to  death  for  an  offence  which 

'  'nie  author  codd  not  well  have  made  his  argument  shorter. 
It  required  a  long  diBeourse  to  throw  dust  in  the  eyes  of  conn: 
mon  sense,  ooofinuid  aB  our  ideas  of  right  and  wvong,  make 
bhck  seem  whft^  and  the  woiseappdur  the  better  opbieo. 


Digiti 


ized  by  Google 


120       WRITINGS   OF    BENJAMIN    FRANKLIlil. 

does  not  deserve  death,  is  it  not  a  murder?  And, 
as  the  French  writer  says,  "  Doit-on  punir  un  d6iU 
contre  la  sociStS^  par  un  crime  contre  la  nature  f 

Superfluous  property  is  the  creature  of  society. 
Simple  and  mild  laws  were  sufficient  to  guard  the 
property  that  was  merely  necessary.  The  savage's 
bow,  his  hatchet,  and  his  coat  of  skins,  were  suffi- 
ciently secured,  without  law,  by  the  fear  of  per- 
sonal resentment  and  retaliation.  When,  by  virtue 
of  the  first  laws,  part  of  the  society  accumulated 
wealth  and  grew  powerful,  they  enacted  others 
more  severe,  and  would  protect  their  property  at 
the  expense  of  humanity.  This  was  abusing  their 
power,  and  commencing  a  tyranny.  If  a  savage, 
before  he  entered  into  society,  had  been  told, — 
"  Your  neighbor  by  this  means  may  become  owner 
of  an  hundred  deer;  but  if  your  brother,  or  your 
son,  or  yourself,  having  no  deer  of  your  ovm,  and 
being  hungry,  should  kill  one,  an  infamous  death 
must  be  the  consequence;"  he  would  probably 
have  preferred  his  liberty,  and  his  common  right  of 
killing  aijy  deer,  to  all  the  advantages  of  society 
that  might  be  proposed  to  him. 

That  it  is  better  a  hundred  guilty  persons  should 
escape  than  that  one  innocent  person  should  suffer, 
is  a  maxim  that  has  been  long  and  generally  ap- 
proved ;  never,  that  I  know  of,  controverted.  Even 
the  sanguinary  author  of  the  Thoughts  agrees  to  it^ 
adding  well,  "  that  the  very  thought  of  injured 
innocence,  and  much  more  that  of  suffering  inno- 
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fence,  must  awaken  all  6tir  tendcMst  uid  mcmt 
compassionate  feelings,  and  at  ttie  mme  time  raise 
our  highest  indignation  against  the  instruments  of 
it.  Bot,**  he  adds,  **  there  is  no  danger  of  eitber, 
^rotxk  k  strict  adherence  to  the  laws." — ReaUy !  Is 
it  then  impossible  to  make  an  unjust  law  ?  and  if 
the  law  Itself  be  unjust,  may  it  not  be  the  very 
*^  instruments  which  ought  **  to  rais^  the  auttibr's 
aad  every  body's  highest  indignation  ?"  I  see,  in 
the  East  newspapers  imn  Lcmdon,  that  a  woman 
is  capitally  convicted  at  the  Old  Bailey,  fcnr  pa- 
vately  stealing  out  of  a  shop  some  gauze,  value 
fourteen  shillings  and  thre^ience:  is  there  any 
propoition  between  the  injury  done  by  a  thefts 
vahie  fourteen  shillmgs  and  tiireqpaice,  and  the 
pomshment  of  a  humui  creature,  by  death,  on  a 
gibbet?  M%ht  not  the  woman,  by  her  labor,  have 
made  the  reparaticm  ordained  by  God,  in  paying 
fourfold  ?  Is  not  all  punishment  infficted  beyond 
the  merit  of  the  offence,  so  much  punishment  of 
innocence  ?  In  this  Ught,  how  vast  is  die  omual 
quantity  of  not  only  ifffured,  but  steering  inno- 
cence, in  almost  all  the  civilised  states  of  Europe! 
But  it  seems  to  have  been  thought,  that  this 
kind  of  innocence  may  be  punished  by  way  of 
preixnting  crimes.  I  have  read,  indeed;  of  a  cruel 
Turk  in  Barbary,  who,  whenever  he  boi^t  a  new 
CSiristian  eiave,  ordered  him  immediately  to  be 
Imng  up  by  the  1^,  and  to  receive  a  hundred 
Mows  6(  a  cudgel  on  the  soles  of  his  feet,  that  the 
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severe  sense  cf  the  pttmshmeiit,  and  fear  of  in«- 
cmriag  it  dMMifter,  sagfat  pceveiiit  tbe  faults  that 
sh<Mald  iwrit  it  Our  ^avitiior  himself  would  hardly 
%ppro%fe  entiidy  of  this  Turk's  conduct  in  the 
gOTamnent  of  slaves;  and  yet  he  appears  to  re- 
comoieiid  sometiiii^  like  it  for  the  govcarameiit  of 
Bnglirii  sufageots,  when  he  ap|dauds  the  nqdy  of 
Judge  Burnet  to  tbe  convict  hotse-8tealw»  wbo» 
btii^  asked  vrin*  he  ha^  ti^  aay  why  j«<%meiit  of 
deaAk  shoidd  not  pass  against  him,  and  answeriagi 
diat  k  was  hard  to  hang  a  man  ibr  onfy  stealing  a 
horse,  was  told  by  the  judge,  ''  Man,  thou  art 
not  to  be  hanged  onfy  lor  stealing  a  horse,  but 
that  horses  may  not  he  atolen."  The  man's  aasw«, 
if  candidly  examined,  will  I  imag^  q>pear  rea- 
eonaUe,  as  being  founded  on  the  eternal  princqde 
of  justioe  and  equity,  that  ^misbmesits  sh wld  be 
pmpoftioned  to  c^eBaces ;  and  the  judge's  reply 
brutal  and  unreasonable,  thou^  the  writer  <*  wishes 
all  judges  to  carry  it  with  thmn  whenever  they 
go  the  chrcuk,  and  to  bear  it  in  thehr  mmds  as  con* 
taining  a  wise  reason  for  all  the  penal  statutes, 
which  they  aw  «^led  upon  to  put  in  execution. 
^  It  at  onoa  ilhtttrates,"  sajrs  he,  '*  the  true  grounds 
and  masons  of  all  capital  punishments  whatsoevw, 
namely,  that  evary  man's  propertgr,  as  well  aa  Ins 
life,  may  be  held  MCfod  and  invidUUe*"    Is  them 
then  no  diffironce  in  vidue  between  propt^  and 
lifel    if  I  think  it  right,  that  the  crime  of  murdiw 
ahould  be  punished  with  death,  not  o|ily  as  an 


Digiti 


ized  by  Google 


PAET  III.        WQhlftK^  AMD  qDKMBBCB*  199 

etful  ptmiriininit  of  tbe  crinM^  but  to  prevent  oilite 
mozdeiB,  docsHfoUawtlmtlmiiBkmppfOTeltf  ki* 
flictkig  the  same  pwusfanieiii  for  a  UtHe  umekiii  na 
Bqrprop^rty  by  theft?  If  I  am  not  rayadf  so  ber- 
beioiis,  to  faioody-fluHiM  aftd  nrcfigefal,  as  to 
kMl  a  teiiiaw^neimre  feat  staaUng  fivmi  me  irartees 
duUmgs  aid  tlneepcsaoe,  bow  can  I  approve  of  a 
law  that  does  it?  Monteaquieii,  whowaa  hmaelf 
a  judge»  endeavors  to  hapareaa  otiiar  maxflns* 

He  mint  hare  Jmowii  wimt  honuae  lodges  fisd 
en  Mch  occasumsr  asd  what  the  etttcts  of  those 
feeUngs ;  and  so  far  from  tfafaJring  that  aorera  and 
exoeasiTe  poddnnents  prevent  cranes,  he  assettSi 
as  qaoted  by  oar  French  writer^  that 

^  VatrtKke  dSsr  Mx  en  empUke  tatkuAm, 

"  Lor^ue  lajmiie  €$t  $ms  mavrt,  en  t^uwtmt 
oh6g6  4k  Im  prifirer  Vimpumti. 

'*  La  cauicdc  tous  ks  reUchemauvieni  tk  fwnpmnU 
de$  crimiSj  et  nan  de  ta  moihmtiom  dtspemesJ* 

It  is  said  by  ihoee  who  know  Bnrope  gan^atty, 
thsit  there  ore  more  thefts  csmitHtted  and  pmigfaed 
aannaUy  m  England  than  m  all  the  other  nations 
put  together  If  this  be  mo,  ibme  must  be  a  oawso 
or  canses  for  snch  depravity  ia  yoar  eommon  peo^ 
pit.  May  not  one  be  the  deidency  of  justiee  aad 
morattty  i*  your  natiMial  govenunent,  laanifcstgd 
IB  yew  oppressive  cottdnct  to  yowaai^eoISi  «nd 
unjust  wars  on  year  neighbiMrs^  View  the  hng- 
peittsted  in»  unjust  mmopottring  tieatment  of 
iraUsi  at  length  achnvwiedgadf  View  the  plan^ 
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d^mg  gov^aaneat  exercised  by  your  merehante  ia 
tile  Indies ;  Ike  oonfiscating  vmr  nmde  upon  the 
Americaii  colonies;  and,  to  say  nodiing  of  those 
upon  France  and  Spain,  view  the  late  warnpon 
Hdland,  which  was  seen  by  impattial  Eim^  in 
no  other  light  tfaaa  that  of  a  war  of  rafune  and 
pQlage;  the  hopes  of  an  immense  and  easy  prey 
bemg  its  only  apparent  and  probably  its  true  and 
real  motive  and  encouragement     Justice  is  as 
strictly  due  betwe^i  neig^bc^  nations  as  between 
neighbor  citizens.    A  highwayman  is  as  much  a 
robber  when  he  plunders  in  a  gang  as  vdien  single ; 
and  a  nation  that  makes  an  uiQust  war,  is  only  a 
great  gmg.    ASbN  employing  your  people  in  rob- 
iHUg  tlie  Dutch,  strange  is  it,  that  being  put  out  of 
that  eaotploy  by  peace,  they  still  continue  robbing 
and  rob  one  ano&a*!  Piruttrky  as  tl^  fVrach  call 
%  0€  privateering,  is  tiie  uniTcrsal  basit  of  the  Eng- 
lish nation,  at  home  and  abroad,  wherever  settled* 
No  less  dmn  seven  hundred  privateans  were,  it  is 
raid,  commissioned  in  the  last  war!   These  wete 
fitted  out  by  merchants,  U>  prey  upon  other  mer- 
chantSy  who  had  never  done  them  any  iiyury.     Is 
there  probably  any  one  of  those  privateering  mer- 
diants  of  London,  who  were  so  ready  to|rob.the 
merdiants  of  Amsterdam,  that  would  Aot  as  rear 
dily  plunder  another  London  max:hant  of  the  neM 
street,  if  he  could  do  it  with  the  same  in^nmily  ? 
The  avidity,  the  aUem  afpaemsy  is,the  same;  it  is 
the  fear  akme  of  the  gallows  that  makes  tha  idUf- 
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feieiice.  How  then  can  a  nation,  which,  among 
tbe  faonestest  <^  itB  people,  has  so  many  thieves  by 
indination,  and  whose  goyeniment  aacooraged 
and  commissioned  no  less  than  seven  hundred 
gangs'  of  roUbers ;  how  can  such  a  nation  have  the 
fiace  to  condemn  the  crime  in  individuals,  and  hang 
up  twenty  of  them  in  a  morning?  It  naturally  puts 
one  in  mind  of  a  Newgate  anecdote : — One  of  the 
prisoners  complained,  that  in  the  night  somebody 
had  taken  his  buckles  out  of  his  shoes; — ''  What, 
tbe  devil !"  says  another,  '^  have  we  then  thi^cs 
amoi^  us? — It  must  not  be  suffered; — let  us 
search  out  tb^  rogue,  and  pump  him  to  death.'' 

There  is,  however,  one  late  instance  of  an  Eng'- 
lish  merchant  who  will  .not  profit  by  such  ill- 
gotten  gain.  He  was,  it  seems,  part-owner  of  a 
'  ship,  which  the  other  owners  thought  fit  to  employ 
as  a  letter  of  marque,  and  which  took  a  mimber  of 
French  prizes.  The  booty  being  shared,  he  has 
now  an  a^nt  hare  inquiring,  by  an  advertisement 
in  the  Gazette,  for  those  who  raffered  the  loss,  in 
order  to  make  them,  as  far  as  m  him  lies,  resti- 
tution. This  conscientious  man  is  a  Quaker.  The 
nScotch  Presbyt^ans  were  formerly  as  tender ;  for 
there  is  still  extant  an  ordinance  of  the  town- 
council  of  Edinburgh,  made  soon  after  the  re- 
formation, "  forbidding  the  purchase  of  prize  goods, 
under  pain  of  losing  the  freedom  of  the  buigh  for 
ever,  with  other  punishment  at  the  will  of  the  ma- 
gistrate ;  tbe  practice  of  making  prizes  being  con- 
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trary  to  good  comcience,  and  the  role  of  treating 
Christian  brethren  as  we  would  wish  to  be  treated ; 
and  such  goods  are  not  to  he  sold  by  any  godly  men 
Ivkkm  this  burghs  The  race  of  these  godly  men 
in  Scotland  is  prdbaUy  extinct,  or  their  principles 
abandoned,  since,  as  £u-  as  that  nation  had  a 
hand  m  promoting  (iie  war  against  the  colonies, 
prizes  and  confiscations  are  betieved  to  have  been 
a  considerable  motive. 

It  haa  been  for  some  lime  a  generally  received 
opinion,  diat  a  miKtary  man  is  not  to  inquhe  whe- 
ther a  war  be  jnst  or  n^jnst;  he  is  to  execnte  his 
orders.  All  princes  who  are  disposed  to  become 
tyrants,  must  probably  approve  of  this  opinion, 
and  be  wiUing  to  establish  it ;  but  is  it  not  a  dan- 
gerous one?  since,  on  that  principle,  if  the  tyrant 
commands  his  army  to  attack  and  destroy,  not 
only  an  unofiending^neighbor  nation,  but  even  his 
own  subjects,  the  army  is  bound  to  obey.  A 
negro  slave,  in  our  colonies,  being  commanded  by 
his  mast^  to  rob  or  murder  a  neighbor,  or  do  any 
ottier  immoral  act,  may  refuse,  and  the  magistrate 
will  protect  him  in  his  refusal.  The  slavery  then 
of  a  soldier  is  worse  than  that  of  a  negro !  A  con- 
scientious officer,  if  not  restrained  by  the  appre- 
hension of  its  being  imputed  to  another  cause,  riiay 
indeed  resign,  rather  than  be  employed  in  an  un- 
just war ;  but  the  private  men  are  slaves  for  life ; 
and  they  are  perhaps  incapable  of  judging  for  them- 
sdves.    We  can  only  lunent  thdr  fate,  and  still 
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more  that  of  a  sailor,  idio  is  often  dragged  by  force 
from  hk  honest  occupation,  and  compelled  to 
imbrue  his  hands  in,  p^aps,  innoc^it  Mood. 
But  piethinks  it  well  behoyes  marchaats  (men 
more  enl^htened  by  their  education,  and  perfectly 
free  from  any  such  force  or  obligation)  to  consider 
well  of  the  justice  of  a  war,  before  they  voluntarily 
engage  a  gang  of  ruffians  to  attack  their  fellow^ 
merchants  of  a  neighboring  nation,  to  plunder  them 
of  their  property,  and  perhaps  ruin  them  and  their 
families,  if  they  yield  it;  or  to  wounds  maim,  or 
murder  them,  if  they  endeavor  to  defend  it  Yet 
these  things  are  done  by  Christian  merchants,  whe- 
ther a  war  be  just  or  unjust;  and  it  can  hardly  be 
just  on  both  sides.  They  are  done  by  English 
and  American  merchants,  who,  neverthelete,  cMi^ 
{rfain  of  private  theft/  and  hang  by  dozens  the 
thieves  they  have  taught  by  thoir  own  example. 

It  is  high  time,  for  the  sake  of  humanity,  that  a 
stop  were  put  to  this  enormity.  The  United  States 
of  America,  thoD^h  better  situated  than  any  Euro- 
pean nation  to  make  profit  by  privateering,  (most 
of  the  trade  of  Europe,  vdth  ibe  West  Indies, 
passing  before  their  doors)  are,  as  far  as  in  them 
lies,  endeavoring  to  abolish  the  practice,  by  of- 
fering, in  all  their  treaties  vnth  other  powers^  an 
article,  engaging  sol^nnly,  that,  in  case  of  fyban 
war,  no  privateer  shall  be  commissioned  on  either 
side;  and  that  unarmed  merchant-ships,  on  both 
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sides,   shall    pursue  their  voyages  unmolested/ 
This  will  be  a  happy  improTement  of  the  law  of 

*  This  offer  having  been  accepted  by  the  late  king  of  Prussia^ 
a  treaty  o^  amity  and  commerce  was  concluded  between  that 
monarch  and  the  United  States,  containing  the  following  hu- 
mane,  phihmthropic  article;  in  the  formation  of  which  Dr. 
Franklin,  as  one  of  the  American  plenipotentiaries,  was  princi- 
pally concerned^  viz. 

ART.  XXIII. 
If  war  should  arise  between  the  two  contracting  parties,  the 
merchants  of  either  country,  then  residing  in  the  other,  shall  be 
allowed  to  remain  nine  months  to  collect  their  debts  and  settle 
their  affairs,  and  may  depart  freely,  carrying  off  all  their  effects 
without  molestation  or  hindrance ;  and  all  women  and  children, 
scholars  of  every  faculty,  cultivators  of  the  earth,  artisans,  manu- 
Iketuiers,  and  fishermen,  unarmed  and  inhabithig  unfortified 
towBs,  villages,  or  pkices,  and  in  general  all  others,  whose  oc- 
cupations are  for  the  common  subsistence  and  benefit  of  man-  . 
kind,  shall  be  allowed  to  continue  their  respective  employments, 
and  shall  not  be  molested  in  their  persons,  nor  shall  ihett  houses 
and  goods  be  burnt,  or  otherwbe  destroyed,  nor  their  fields 
wasted,  by  the  armed  force  of  the  enemy  into  whose  power,  by 
the  events  of  war,  they  may  happen  to  fall ;  but  if  any  thing  is 
necessary  to  be  taken  from  them  for  the  use  of  such  armed  force, 
the  same  shall  be  paid  for  at  a  reasonable  price.  And  all  mer- 
chants and  trading  vessels  employed  in  exchanging  the  products 
of  different  places,  and  thereby  rendering  the  necessaries,  con- 
veniencies,  and  comforts  of  human  life  more  easy  to  be;  obtained, 
and  more  general,  shall  be  allowed  to  pass  free  and  unmolested ; 
and  neither  of  the  contracting  powers  shall  grant  or  issue  any 
commission  to  any  private  armed  vessels,  empowering  them  to 
take  or  destroy  such  trading  vessels,  or  interrupt  such  commerce. 
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mtifmu  Hie  haflMme  aad  the  just  oannot  but 
insh  geaend  success  to  the  {m>positioQ.  Widk 
oQchajigealble  esteem  and  afiedioo,  ever  yooiSi 

B.  Frakkun. 


OK  THE  E1.BCTIYE  FRANCHISES  ENJOYED   BY  THE 

SM AliL  BOROU6HS  IN  ENGLAND. 

(To  Sir  Chorki  fVyrnU.) 

Sib,  Passy,  June  16,  1785. 

I  send  jon  herewith  the  sketch  I  promised  you. 
Peiiiaps  there  may  be  some  use  in  publidfaing  it : 
for,  if  the  power  of  choosing  now  in  the  boroughs 
continues  to  be  allowed  as  a  right,  they  may  think 
tbeiiisd?es  more  justifiable  in  demanding  more  for 
i^  CT  heading  back  longer  than  they  would,  if  they 
did  that  it  begms  to  be  considered  as  an  abuse. 
I  bave  the  honor  to  be,  &c.       /  B.  Franklin. 


Pk^EM  ENCIX)SED  IN  THE  FOREOOINQ  LETTER  TO 
SIR  C.  WYVILL. 

June  16, 178& 
If  o  man,  or  body  of  m^oi,  in  any  nation,  csan 
have  a  just  right  to  any  {mvilege  or  franchise  not 
ooiBfflOMi  to  Ibe  rest  of  Hie  nation,  withoat  havii^ 
done  libe  iisilbn  tsome  8an4ce  equivalent,  for  whidi 
fttCnBcliise  or  piifilege  was  the  recompeose  or 
emaideration. 

YOL.  II.  f 
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No  maiit  or  body  of  men,  am  be  justly  deprived 
of  a  common  right,  but  for  some  equivalent  oSsace 
or  injiH'y  done  to  the  society  in  which  he  enjoyed 
that  right 

If  a  number  of  men  are  uigustly  deprived  of 
a  common  right,  and  the  same  is  given  in  addition 
to  the  common  rights  of  anoth^  number,  wb^ 
have  not  merited  such  addition,  the  injustice  is 
double. 

Few,  if  any,  of  the  boroughs  in  England,  ever 
performed  any  sMh  particular  service  to  the  nation^ 
entitling  them  to  what  they  now  claim  as  a  privi- 
lege in  elections. 

Originally,  in  England,  when  the  king  issued 
his  writs  calling  upon  counties,  cities,  and  bo- 
roughs, to  depute  persons  who  should  meet  him 
in  parliament,  the  intention  was  to  obtain  by  that 
means  more  perfect  information  of  the  general*  state 
of  the  kingdom,  its  faculties,  strength,  and  dispo- 
sition ;  together  with  the  advice  their  accumulated 
"wisdom  might  afford  him  in  **  such  arduous  affairs 
of  the  realm"  as  he  had  to  propose.  And  he  m%ht 
reasonably  hope  that  measures  approved  by  the 
deputies  in  such  an  assembly  would,  on  their  re- 
turn home,  be  by  them  well  explained,  and  ren- 
dered agreeable  to  their  constitu^its  and  the 
nation  in  general.  At  that  time,  being  sent  to 
parliament  was  not  considered  as  b^ng  put  into 
the  way  of  preferment,  or  increase  of  fortune  i 
therefore  no  bribe  was  given  to  obtain  the  i^ppomt- 
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meat  Tbe  dqiuties  were  to  be  paid  wages  by 
liieir  constitueiLts :  therefore  tiie  being  obliged  to 
d«id  and  pay  was  considered  rather  as  a  duty 
than  a  priyilege.  At  this  day,  in  New  England, 
many  towns  who  may,  and  ought,  to  send  mem- 
bers to  the  assembly,  sometimes  neglect  to  do  it ; 
they  are  then  summoned  to  answer  for  their  neg- 
lect, and  fined  if  they  cannot  give  a  good  excuse; 
such  as  some  common  misfortune,  or  some  «ctra- 
ordinary  public  expense,  which  disabled  diem 
firom  aflbrding,  conveniently,  the  necessary  wages/ 
And  the  wages  allowed  being  barely  sufficient  to 
detsj  the  deputy's  expense,  no  solicitation  are 
used  to  be  chosen. 

In  England,  as  soon  as  the  being  sent  to  par- 
liament was  found  to  be  a  step  towards  acquiring 
both  honor  and  fortune,  solicitations  were  prac- 
tised, and  where  they  were  insufficient,  money  was 
g^ven.  Both  the  ambitious  and  avaricious  became 
candidates.  But  to  solicit  the  poor  laborer  for  his 
Vote  being  humiliating  to  the  proud  man,  and  to 
pay  for  it  hurting  the  lover  of  money,  they,  when 
they  met,  joined  in  an  act  to  diminish  both  these 
inconveniencies,  by  depriving  the  poor  of  the  right 
of  voting,  which  certainly  they  were  not  em- 
powered to  do  by  the  electors  their  constituents, 
the  majority  of  whom  were  probably  people  of  lit* 
tie  property.  Th6  act  was,  therefore,  not  only 
unjust,  but  void.    These  lower  people  were  imme- 
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fJUtoly  afterwards  oppresMd  by  anodiw  act^  em- 
powering the  ju$tice8  to  fix  the  hire  of  day  hbomca. 
and  their  hours  of  woiic,  and  to  send  thetai  to  tiia: 
house  of  correction  if  they  refused  to  wortsL  for  aooii 
hire;  which  was  deposing  them  from  their  candii^ 
tion  6f  freraaen,  and  making  them  Uterally  slavaiu 

But.this  was  taking  from  many  freemen  a  ccwmwms 
rights  and  confining  it  to  a  few.  To  give  it  bock 
again  to  the  many  is  a  different  operation.  Of  this 
the  few  have  no  just  cause  U>  complain,  becmaei 
^y  still  retain  the  common  right  they  always  had* 
and  they  lose  only  the  exclusive  additional  power 
wMdi  they  ought  never  to  have  had.  And  if  ttiey 
used  it  when  they  had  it,  as  a  means  of  obtaifiiiif^ 
money,  they  should  in  justice,  were  it  practicable^ 
be  obliged  to  refund  and  distribute  such  money 
among  those  who  had  been  so  unjustly  deprived 
of  their  right  of  voting,  or  forfeit  it  to  the  public* 

Corporations,  therefore,  or  boroughs,  who  firoim 
being  originally  called  to  send  deputies  to  par- 
liament, wbmi  it  was  considered  merely  as  a  duly, 
and  not  as  a  particular  privilege,  and  ther^ore  was 
never  purchased  by  any  equivalent  service  to  fiie 
public,  continue  to  send,  now  that  by  a  chieuige  of 
times  it  afiwds  them  profit  in  bribes,  or  emolu- 
ments of  various  kinds,  have  in  reality  no  right  to 
such  advantages ;  which  are  besides  in  efkcX  pre- 
judicial to  the  nation,  some  of  those  who  buy 
thinkmg  tiiey  may  also  sell. 
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^hey  flhcNdd  tfaotefoie,  m  jnfAoe,  be  imitiedi- 
aitriy  dqimred  of  toch  (Metended  rigfat»  and  i^ 
daced  to  the  oonditiaa  of  comtioii  freemen. 

But  tiiey  are  periiiqf»  too  strong*^  and  limr  in-. 
tGKit  too  weighty,  to  pemnt  sn€li  jdirtice  to  be 
done.  And  a  legaid  for  pnbliG  good  hi  fheae 
people;  mBmucmg  a  volnnlary  rarignation,  is  not 
to  be  expected. 

If  ttiat  be  the  case,  it  may  be  necessary  to  snbmit 
to  <lie  poiwer  of  present  drcumstanoes,  passions^ 
and  pr^ndices,  and  pnrehase,  since  we  can  do  no 
better,  their  consent;  as  men,  when  they  cannot 
odierwiae  recover  property  mijnsdy  detained  from 
fliem,  advertise  a  reward  to  whoever  will  restore 
it,  i»romiBing  that  no  questions  shatl  be  asked. 

B.F. 


EBTT^E  l^aOM   6IR  CHABLfiS^  WYVILL,    IN  ANIWBR 
to  THB  ^OBEGOIKO. 

Sib,  Paris,  June  17,  1786. 

I  have  received  the  honor  of  your  letter  of  the 
16th  instant,  accompanied  with  a  paper,  in  which 
you  have  proved,  by  a  short  frain  of  clear  and 
satisfactory  reasoning,  that  the  elective  franchise 
now  enjoyed  by  the  small  boroughs  in  England, 
is  not  an  absolute^iight,  which  can  only  be  forfeited 
on  condition  of  misusage,  but  that  it  is  a  privilege 
conferred  upon  them  in  different  periods  of  our  his- 
tory witti  partiality,  and  in  a  maimer  injurious  to 
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the  commoa  right  of  repi^esentation ;  and  conae- 
quently,  jtbat  it  is  a  privil^e  justly  resumable  hy 
the  state,  without  the  consent  of  such  borouf^s 
previously  obtained,  without  any  previous  proof 
of  their  delinquency,  or  any  compensation  for  their 
abolished  franchise :  at  the  same  time,  you  ha^e 
admitted  the  expediency,  in  the  present  state 
of  our  constitution,  and  under  the  various  disad- 
vantages att^iding  an  attempt  to  restore  it,  that  a 
pecuniary  offer  should  be  proposed,  as  an  induce- 
ment to  the  small  boroughs  to  make  a  voluntary 
surrender  of  their  obnoxious  privilege. 

Accept,  sir,  my  best  thanks  for  this  very  kind 
communication  of  your  sentiments  on  a  subject  of 
much  importance  to  the  happiness  of  England. 
From  their  own  intrinsic  solidity,  those  sentiments 
must  have  great  weight  with  every  unprejudiced 
nund,  even  if  it  should  not  be  thought  advisable 
to  apprise  the  public.  They  are  the  sentiments  of 
a  man  to  whose  ability  and  persevering  virtue  the 
American  States  are  principally  indebted  for  their 
political  salvation.  But  highly  as  I  esteem  the 
wisdom  of  your  opinion  and  advice,  I  place  a  still 
higher  value  on  that  philanthropy  which  has  in- 
duced you  to  bestow  so  much  attention  on  this 
subject,  in  the  midst  of  your  many  urgent  avoca- 
tions, when  just  on  the  pomt  of  leaving  Europe  to 
retiun  to  America;  I  consider  this  not  only  as  a 
mark  of  your  general  benevolence,  but  as  a  proof 
that  jour  peculiar  good-will  to  England,  lately 
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Mr  cooMEwm  cooBtry ,  hu  nflkher  been  dimrnidied 
bjr  wmy  personal  dii^iiist,  nor  impaired  by  the  hos- 
tilJMeB  of  an  nnhappy  chril  war.  And  I  trust  tkat, 
on  tUs  occasion,  yonr  beneyolence  has  not  been 
flVfipkced;  since  the  advocates  for  a  reformation 
oC  the  En|^h  paiiiament  have  been,  I  believe, 
w^hoat  exception,  zealous  opponents  of  the  Ame- 
rican war ;  and  the  success  of  their  attempt  to 
improve  the  constitution  of  £ngland,  may  possiUy 
cMutnct  our  two  countries,  in  due  time,  to  that 
modified  reunioQ  which  recrat  events  vrill  adimt, 
and  which  you  seem  to  agree  with  me  in  thinking 
would  be  equally  honorable  and  advantageous  to 
both. 

Lam,  with  the  highest  respect,  yonr  obl^;ed  and 
most  obedient  servant,  C.  Wyvill. 


MILITIA  PREFEBABLE  TO  BEGULAB  TBOOPS. 
Abbe  M(ntlUf$  Qtustiam  and    B.  Franklin's  Anmtn. 
'    Je  prie  Monsieur  Franklin  de  vouloir  bien  r6- 
pondre  aox  questions  suivantes  by  a  yes  or  no. 

Croit-il  que  les  Etats  Unis  puissent  dans  la  suite 
at  apr^  leur  ind^pendance  reconnue  se  passer  de 
tronpes  r^guli^res  toi:gours  sur  pied? — Yes. 

Feront-ils  mieux  de  n'avoir  que  des  milices 
nationales  ?— Certainly . 

Des  milices  coiiteront-elles  moins  cher  h  Vktsi 
ou  plutdt  ii  la  nation ;  car  ne  peut-on  pas  dire  que 
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dflois  iM  liat  de  dtosee  oii  toii&  )6s  dtoymig  4k^^^ 
a'exereer  k  patter  1»  amies  il  y  a  en  i»  de  cowytov 
ea  perte  de  taM,  eB  dSpenses  pour  Vmnmmm^ 
pamt  rhabttlemeirt,  poor  le  rasaoiriilnaest  de9 
Iroi^es  &.  certams  terns  de  Tttm^e,  kc.  woe  d6^ 
p«8e  lielle  ^us  grande  que  celle  qo'fl  fa«droit 
pow  tenk  siar  {Hed  un  petit  nonbfe  de  traupes 
r^goU^res? 

Si^nM)8tiig  a  general  militia  to  be  equally  eitpeii- 
iive  vrith  a  body  of  r^olar  troops,  yet  the  mffitia 
is  prefenUe ;  because  tbe  whole  beiug  eq>eciirfly 
disciplined,  has  noAiio^  to  fear  from  a  part 

MoBsievbP  Franklin  eroit-il  qu*on  poisse  msAie- 
iewr  en  Am^iique  un  corps  de  troupes  sur  pied 
dsMB  diaque  prorince  conftderie  sans  mettle  la 
liberty  em  danger? 

Europe  was  without  r^ular  troops  till  lately. 
One  powerful  prince  keeping  an  army  always  on 
foot  makes  it  necessary  for  his  neighbor  to  do  the 
same  to  prevent  surprise.  We  have  no  such  dan- 
gerous neighbors  in  America.  We  shall  probably 
keep  magazines  of  arms  and  ammunition  always 
filled,  and  no  European  power  will  ever  find  us 
so  unprovided  as  England  found  us  at  the  begin- 
ning of  this  war,  or  can  prepare  to  invade  us  with 
a  sufficient  force  in  so  short  a  time  as  not  to  give 
us  time  sufficient  to  discipline  force  sufficient  to 
repel  the  invader. 

Mr.  F.  therefore  thinks,  that  to  avoid  not  only 
the  expense,  but  the  danger  of  keeping  up  a  body 
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«f  regriar  ttbOfB  m  time  ot  peace,  none  ot  tiie 
fltetos  separatsely  will  do  it,  nor  die  congress  for 
4eWlibfe. 


PRMKCT    FOB    PRBVSNTINO    WARS. 
(Bitnct  «f  a  Letter  to  Dr.  Ingtiikftilts.)  * 

PkiUuUpkia,  Feknmry  U,  1788^ 
^  I  lainent  wiAi  yoQ  tiie  fNTOspect  of  a  homd  war, 
whkh  is  lik^  to  engage  a  great  part  ctf  mankind. 
There  J0  BO  little  good  gained  and  so  mnch  mis- 
diief  diMie  geBeraUy  by  wars,  that  I  wish  the  im- 
pntdenoe  of  undertaking  them  were  more  endent 
to  pcinoes ;  in  whidi  case  I  think  tfiey  wonU  be 
less  fieqoent  If  I  were  counseUw  to  the  Enqiress 
of  Hiissia,  and  found  that  she  desired  to  posisess 
some  part  of  tibe  dominions  of  the  Grand  Signior, 
I  should  adyise  her  to  compute  what  die  annual 
taxes  raised  from  that  territmy  may  amount  to, 
and  make  him  an  offer  of  buying  it  at  the  rate  of 
paying  for  it  twenty  years'  purchase.  And  if  I 
were  his  counsellor,  I  should  advise  him  to  take 
the  money,  and  cede  the  dominion  of  that  territory^ 
For  I  am  of  opinion,  that  a  war  to  obtain  it  will 
cost  bar  more  than  that  sum,  and  the  event  uncer- 
tam ;  and  the  defence  of  it  will  cost  him  as  much^ 
and,  not  having  embraced  the  offer,  his  loss  iSf 
double.  But  to  make  and  accept  such  an  offer, 
these  potentates  should  be  both  of  them  reason 
able  creatures;   and  free  from  the  ambitioii  of 
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glcatyj  &c  which  perh^M  is  too  much  to  be  sup- 
posed/ 

'^  I  am  glad  that  peace  is  likely  to  be  estaUkdied 
in  your  natiye  country/  with  so  little  expense  of 
bloody  though  it  be  done  in  a  manner  not  agree- 
able to  a  great  part  of  the  nation,  if  the  French 
had  entered  with  die  Prussians,  and  made  it 
the  seat  of  war,  the  mischi^  would  haye  been 
infinite." 


SOME  GOOD  WHIG  PRINCIPLES. 

[A  printed  paper,  of  which  the  follaming  is  a  copy,  was 
foiumd  among  Dr.  Frankliris  papers,  indorsed  by  him  as 
above*'] 

Declabation  of  those  Rights  of  the  Com- 
monalty of  Great  Britain,  taithaut  which  they  cannot 

It  is  declared, 

first.  That  the  government  of  this  realm,  and 
the  making  of  laws  for  the  same,  ought  to  be 
lodged  in  the  hands  of  King,  Lords  of  parlia- 
ment, and  Representatives  of  the  whole  body  of  the 
Freemen  of  this  realm. 

Secondly,  That  every  man  of  the  commonalty 
(excepting  infants,  insane  persons,  and  criminals,) 

•  See  Letter  to  B.  Vaiighto,  Esq,  Oct  24, 1788i— PRIVATE 
CORRBSPONDBNCK,  Part  I. 

^HoUiiid. 
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kf  of  commoii  light,  and  by  tbe  laws  of  Gpd>  a 
freenumj  and  entitled  to  the  free  efyoyment  of 
Hberljf. 

Thirdly,  That  liberty,  m  freedom,  cohbisIb  m 
having  an  aciual  share  in  the  aiqpointmadt  of  thoie 
who  frame  the  laws,  and  who  are  to  be  the  guar- 
dians of  every  man's  life,  {uroperty,  and  peace; 
for,  the  all  of  one  man  is  as  dear  to  him  as  the  aU 
of  another ;  and  the  poor  man  has  an  equal  r^t, 
bat  nwre  need  to  have  representatives  in  tiie  legis- 
latore  than  the  rich  one. 

Foorthly,  That  they  who  have  no  voice  nor  vote 
in  the  electing  of  representatives,  do  not  efQoy  li- 
berty; but  are  absolutely  enslaved  to  those  who 
have  votes,  and  to  their  representatives ;  for,  to  be 
enslaved,  is  to  have  governors  whom  other  men 
have  set  over  us^  and  to  be  subject  to  laws  made  hjf 
the  representatives  of  others^  witiiout  having  had 
representatives  of  onr  ovm  to  give  consent  in  our 
bdialf. 

Fifthly,  That  a  very  great  myority  of  the  com- 
monalty of  this  realm  are  denied  tbe  privilege  of 
voting  for  representatives  in  parliament ;  and,  con- 
seqnendy,  they  are  enslaved  to  a  small  number, 
who  do  now  enjoy  the  privil^e  exclusively  to 
themselves ;  but  who,  it  may  be  presumed,  are  fiur 
from  wishing  to  continue  in  the  exclusive  posses- 
sion oi  a  privil^e,  by  which  their  fellow-subjects 
are  deprived  of  common  right,  oi  Justice^  of  liberty; 
and  which,  if  not  communicated  to  all,  must  speed- 
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iy  oftOBe  the  certain  evert  hraw  of  tmr  ki^pjf  co2^ 
iHttttioHf  aad  en^ve  00  atl. 

And  sixthly  and  lastly,  We  also  say  and  do 
assert,  diat  it  is  the  right  of  the  commonalty  of 
tbiB  realm  to  elect  a  new  House  of  Commons  once 
in  everif  year^  according  to  the  ancient  and  sacred 
laws  of  the  land :  because  whenever  a  pariiament 
continues  in  bemg  for  a  longer  term,  Tery  great 
nunbeis  of  the  commonalty,  who  Kave  arrived  at 
years  of  manhood  since  the  last  election,  and 
thertfare  have  a  right  to  be  actually  represented  in 
the  House  <rf  Ckmunons,  are  then  ufgustfy  deprived 
of  that  right 


END  OF   PART   III. 
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PART  IV. 


PHILOSOPHICAL  SUBJECTS. 


iDESCBIPTION  OF  A  NEW  MUSICAL  IKSTBVMBlfT 
COMPOSED  OF  GLASSES,  CALLED  THE  ABliQ^ 
MICA.' 

TO  THE   BET.   FATHER   BBCCAKIA* 

Rev.  Sib,  London,  July  13,  1762. 

I  ONCE  promised  myself  die  pleasure  of  seeing 
yoQ  at  Tturin;  but  as  that  is  not  now  likely  to 
happen,  being  just  about  retaming  to  my  native 
country,  America,  I  sit  down  to  take  leave  of  you 
(among  others  of  my  European  friends  tiiat  I  can- 
not see)  by  writing. 

I  thank  you  for  the  honorable  mention  yon  have 
so  frequently  made  of  me  in  your  letters  to  Mr. 
Collinson  and  others,  for  the  generous  defence  yon 
imdertook  and  executed  with  so  much  success,  of 
my  electrical  opinions ;  and  for  the  valuable  pre- 
sent you  made  me  of  your  new  work,  from  which 

>  See  Phfe  1. 
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I  have  received  great  information  and  pleasure. 
I  wish  I  could  in  return  entertain  you  with  any 
thing  new  of  mine  on  that  subject ;  but  I  have  not 
lately  pursued  it.  Nor  do  I  know  of  any  one  here 
diat  is  at  present  much  engaged  in  it 

Perhaps,  however,  it  may  be  agreeable  to  you, 
as  yon  live  in  a  musical  country,  to  have  an  ac- 
count of  the  new  instrument  lately  added  here  to 
the  great  number  that  charming  science  was  before 
possessed  of. — As  it  is  an  instrument  that  seems 
peculiarly  adapted  to  Italian  music,  especially 
that  cyf  the  soft  and  plaintive  kind,  I  will  endeavor 
to  give  you  such  a  description  of  it,  and  of  the 
manner  of  constructing  it,  that  you  or  any  of 
your  friends  may  be  enabled  to  imitate  it,  if  you 
incline  so  to  do,  without  being  at  the  expeiDse  and 
trouble  of  the  many  experiments  I  have  made  m 
endeavoring  to  braig  it  to  its  present  perfection.   . 

You  have  doubtless  heard  the  swe^  tone  that 
is  drawn  from  a  drinking*glass,  by  pasdng  a  wet 
finger  round  its  brim.  One  Mr.  Pudceridge,  a 
gentleman  from  Ireland,  was  the  first  who  thought 
of  playing  tunes,  formed  of  these  tones.  He  col- 
lected a  number  of  glasses  of  diff^nent  sizes,  Ax«d 
them  near  each  other  on.  a  table,  and  tuned  ttiettt 
by  putting  into  them  water,  more  hr  less,  as  each 
note  required.  The  tones  were  brought  out  by 
passing  his  fing^*s  round  their  brims.  He  was 
unfortunately  burnt  here»  wilb  his  instrument,  in 
a  fire  which  consumed  the  house  he  lived  in.    Mr. 
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£.  Delaval,  a  most  ingeiiioiis  m^nber  <tf  our 
Royal  Society,  made  one  in  imitation  of  it,  with 
a  better  choice  and  form  of  glasses,  wUch  was 
Hue  first  I  saw  or  heard.    Bang  charmed  with  Hie 
sweetness  of  its  tones,  and  the  music  he  produced 
from  it,  I  wished  only  to  see  the  glasses  disposed 
in  a  more  convenient  form,  and  brought  together 
in  a  narrower  compass,  so  as  to  admit  of  a  greater 
number  of  tones^  and  all  within  reach  of  hand  to 
a  person  sitting  before  the  instrument,  which  I 
accomplished,  after  various  intermediate  trials,  and 
liaa  commodious  forms,  both  of  glasses  and  con- 
struction, in  the  following  manner. 
.    The  glasses  are  blown  as  near  as  possible  in  the 
form  of  hemispheres,  having  each  an  open  neck 
or  socket  in  the  middle.^    The  thickness  of  the 
glass  near  the  brim  about  a  tenth  of  an  inch,  or 
hardly  quite  so  much,  but  thicker  as  it  comes 
nearer  the  neck,  which  in  the  largest  glasses  is 
.about  an  inch  deep,  and  an  inch  and  half  wide 
withm,  these  dimensions  lessening  as  the  glasses 
tibemselves  diminish  in  size,  except  that  the  neck 
of  the  smallest  ought  not  to  be  shorter  tiian  half 
an  inch.   The  largest  glass  is  nine  inches  diameter, 
and  the  smallest  three  inches.     Between  these 
Avee  are  twenty-three  diflerent  sizes,  differing  firom 
eadi  otl^r  a  quarter  of  an  inch  in  diameter.    To 
make  a  single  instrument  there  should  be  at  least 

*  See  ntte  1.— A 
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ax  glasseB  Uown  of  each  sbe;  aad  ixA  of  this 
nttmber  one  may  probably  pick  tfairtyHseren  passes 
(which  are  sufficient  for  three  octaves  with  dl  the 
s^nitones)  that  will  be  each  eithar  the  note  one 
wants  or  a  little  sharper  than  that  note,  and  aH 
fitting  so  well  into  each  other  as  to  taper  pretty 
regulariy  from  the  lai^gest  to  die  smallest  It  is 
tme  there  are  not  thnrt^ -sev^i  sizes ;  but  it  often 
happens  that  two  of  tiie  same  size  differ  a  note 
or  half  note  in  tone,  by  reason  of  a  dififer^ice  in 
Unckness,  and  these  may  be  placed  one  in  die 
other  withcmt  sensibly  hurting  the  regularity  of  the 
taper  form« 

The  glasses  bang  chosen,  and  every  one  maiked 
with  a  diamond  the  note  you  intend  it  for,  they 
are  to  be  tuned  by  diminishing  the  thickness  of 
those  that  are  too  sharp.  This  is  done  by  grindmg 
them  round  from  die  neck  towards  the  brim,  the 
breadth  of  one  or  two  inches,  as  may  be  required; 
often  trying  the  glass  by  a  wdl-tui^d  harpsichimi, 
comparing  the  tone  drawn  from  the  glass  by  your 
fii^r,  widi  the  note  you  want,  as  sounded  by 
that  string  of  the  harpsichord.  When  you  come 
nearer  the  matter,  be  careful  to  vrqpe  the  glass 
dean  and  dry  he&ae  each  trial,  became  the  tcme 
is  somediii^  flatty  whei  the  glass  is  wet,  than  it 
vnll  be  when  dry; — end  grinding  a  ¥ery  tittle 
between  eadi  trial,  you  will  thereby  tune  tOb  great 
exactness.  The  more  ewe  is  necessary  in  this; 
because  if  you  go  below  your  required  tone,  there 
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iiiio  sharpening  it  again  but  by  grinding  somewhat 
off  the  brim,  which  will  afterwards  require  polish- 
mg,  and  thus  increase  the  trouble. 

The  glasses  being  thus  tuned,  you  are  to  be 
provided  wUii  a  case  for  them,  and  a  spindle  on 
which  they  are  to  be  fixed.  My  case  is  about 
three  feet  long,  eleven  inches  ev^  way  wide 
within  at  the  biggest  end,  and  five  inches  at  the 
smallest  end ;  for  it  tapers  all  the  way, ,  to  adapt  it 
better  to  the  conical  figure  of  the  set  of  glasses. 
This  case  opens  in  the  middle  of  its  height,  and 
the  upp^  part  turns  up  by  hinges  fixed  behind. 
The  spindle,  which  is  of  hard  iron,  lies  horizon- 
tally from  end  to  end  of  the  box  within,  exactly 
m  tiie  middle,  and  is  made  to  turn  on  brass  gudg- 
eons at  each  end.  It  is  round,  an  inch  diameter 
at  Ae  thickest  end,  and  tapering  to  a  quarter  of  an 
indi  at  the  smallest. — A  square  shank  comes  from 
its  thickest  end  through  the  box,  on  which  shank 
a  wheel  is  fixed  by  a  screw.  This  wheel  serves 
as  a  fly  to  make  the  motion  equable,  when  the 
spindle,  with  the  glasses,  is  turned  by  the  foot  like 
a  sjmming-wheel.  My  wheel  is  of  mahogany, 
ei^teen  inches  diameter,  and  pretty  thick,  so  as 
to  conceal  near  its  circumference  about  25lb.  of 
lead. — An  ivory  pin  is  fixed  in  the  face  of  this 
wheel,  and  about  four  inches  firom  the  axis.  Over 
the  neck  of  this  pin  is  put  the  loop  of  the  string 
that  comes  up  from  the  moveable  step  to  give  it 
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motion.    The  case  stands  on  a  neat  frame  iritb 
four  legs. 

To  fix  the  glasses  on  the  spindle,  a  cork  is  first 
to  be  fitted  in  each  neck  pretty  tight,  and  jHrojeCt- 
ing  a  litde  without  the  nieck,  that  the  neck  of  one 
may  not  touch  the  inside  of  anotl^r  when  put 
together,  for  that  would  make  a  jarring. — ^lliese 
corks  are  to'  be  perforated  with  holes  of  different 
iKameters,  so  as  to  suit  that  part  of  the  spindle  <m 
which  they  are  to  be  fixed.  When  a  glass  is  pt^ 
on,  by  holding  it  stifiiy  between  both  hands,  ydaie 
another  turns  the  spindle,  it  may  be  gradually 
1>rought  to  its  place.  But  care  must  be  taken  that 
the  hole  be  not  too  small,  lest,  in  forcing  it  up, 
the  neck  should  split ;  nor  too  large,  lest  the  glass 
not  being  firmly  fixed  should  turn  or  move  on  ike 
spindle,  so  as  to  touch  and  jar  against  its  neigh^ 
boring  glass,  l^e  glasses  thus  are  placed  one  jA 
another,  the  latest  on  the  biggest  end  Of  the, 
spindle,  which  is  to  the  lefi;  hand ;  the  neck  Of 
this  glass  is  towards  the  wheel,  and  the  next  goes 
into  it  in  the  same  position,  only  about  an  inch  of 
its  brim  appearing  beyond  the  rim  of  the  first : 
thus  proceeding,  every  glass  when  fixed  sfaowtt 
about  an  inch  of  its  brim  (or  three  quarters  of  an 
inch,  or  half  an  inch,  as  they  grow  smaller)  beyond 
the  brim  of  the  glass  that  contains  it;  and  it  is 
from  these  exposed  parts  of  each  glass  that  the 
tone  is  drawn,  by  laying  a  finger  upon  one  of  tiiem 
as  the  spindle  and  glasses  turn  round. 
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.  Mj  largest  glass  is  G,  a  little  below  the  reach 
of  a  common  voice,  and  my  highest  G,  including 
jtfaiee  complete  octaves. — To  distinguiish  the  glasses 
the  more  readily  to  the  eye,  I  have  painted  the 
apparent  parts  of  the  glasses  within  side,  every 
wmitone  white,  and  the  other  notes  of  the  octave 
witih  the  seven  prismatic  colors,  viz.  C,  r^; 
D,  orange;  E,  yellow;  F,  green;  G,  blue;  A, 
indigo;  B,  purple;  and  C,  red  again; — so  that 
glasses  of  the  same  color  (the  white  excepted)  are 
always  octaves  to  each  other. 

This  instrument  is  played  upon,  by  sitting  b^ore 
the  middle  of  the  set  of  glasses  as  before  the  keys 
of  a  harpsichord,  turning  them  with  the  foot,  and 
wetting  them  now  and  then  with  a  sponge  and 
clean  water.  The  fingers  should  be  first  a  little 
soaked  in  water,  and  quite  fi^ee  firom  all  greasiness; 
a  little  fine  chalk  upon  them  is  sometimes  usefiil, 
to  make  them  catch  ike  glass  and  bring  out  the 
tone  more  readily.  Both  hands  are  used,  by 
which  means  difierent  parts  are  played  together. — 
Observe,  that  the  tones  are  best  dravm  out  when 
the  glasses  turn  /ram  the  ends  of  the  fingers^  not 
when  they  turn  to  them. 

The  advantages  of  this  instrument  are,  that  its 
tones  are  incomparably  sv^reet  beyond  those  of  any 
other ;  that  they  may  be  swelled  and  softened  at 
pleasure  by  stronger  or  weaker  pressures  of  the 
finger,  and  continued  to  any  length ;  and  that  the 
instrument,  being  once  well  tuned,  never  again 
wants  tuning 
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In  honor  of  yoor  musical  language,  I  have  bor- 
rowed from  it  the  name  of  this  instrument,  calling 
it  &e  Armonica.  With  great  esteem  and  respect, 
I  am,  &c.  B.  Franklin. 


ANSWER  TO  SOME  QUERIES  OF  MONSIEUR  DUBOURft 
RESPECTING  THE  ARMONICA. 

London^  Dec.  8, 1772. 

When  the  glasses  are  ranged  on  the  horizontal 
spindle,  or,  to  make  use  of  your  expression,  enfilSs, 
and  that  each  one  is  definitely  fixed  in  its  place, — 
the  whole  of  the  largest  glass  appears,  at  the  extre- 
mity to  the  left ;  •  tiie  following  one,  neariy  en- 
closed in  the  preceding  one,  shows  only  about  an 
inch  of  its  border,  which  advances  so  much  further 
than  the  edge  of  the  laiger  glass ; — and  so,  in  ^uc- 
icession,  each  glass  exceeds  the  one  containing  it, 
leaving  by  this  placement  an  uncovered  border  on 
whith  the  fingers  may  be  applied.  The  glasses  do 
not  touch  one  another,  but  they  are  so  near  as  not 
to  admit  a  finger  to  pass  between  them ;  so  that 
the  interior  border  is  not  susceptible  of  being 
rubbed. 

The  finger  is  to  be  applied  flat  on  the  borders  of 
the  largest  glasses,  and  on  the  borders  of  the 
smaller ;  but  in  part  on  the  borders,  and  in  part  on 
the  edges,  of  the  glasses  of  an  intermediate  size. 

*  See  Plate  1.— B. 
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J[f  othing  but  experience  can  instract  with  respect 
to  this  manutation,  (fingtring)^  because  the  dif- 
ferentHsized  glasses  require  to  be  touched  difler- 
ently — some  nearer  the  edge,  and  others  £aurth» 
from  it    A  few  hours'  exercise  will  teach  this. 

B.F. 


ON  PIRE. 

Craven  Street,  1762. 

Did  you  ever  see  people  at  work  with  spades 
and  pickaxes,  dicing  a  cellar?  When  they  have 
loosened  the  earth  perhaps  a  foot  deep,  that  loose 
earth  must  be  carried  off,  or  they  can  go  no 
deeper;  it  is  in  their  way,  and  hinders  the  opera- 
tion of  the  instruments. 

When  the  first  foot  of  earth  is  removed,  they  can 
d]£  and  loosen  the  earth  a  foot  deeper.  But  if 
those  who  remove  the  earth  should  with  it  take 
away  the  spades  and  pickaxes,  the  work  will  be 
equally  obstructed  as  if  they  had  left  the  loose 
earth  unremoved. 

I  imagine  the  operation  of  fire  upon  fiiel  with  the 
assistance  oi  air  may  be  in  some  degree  similar  to 
this.  Fire  penetrates  bodies,  and  separates  their 
parts ;  the  air  receives  and  carries  off  the  parts  se- 
parated, which  if  not  carried  off  would  impede  the 
action  of  the  fire.  With  this  assistance  therefore 
of  a  moderate  current  of  air,  the  separation  in- 
creases, but  too  violent  a  bkust  carries  off  the  fire 
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itself;  and  thus  any  fire'  may  be  blown  out,  as  a 
candle  by  the  breath,  if  the  blast  be  proportionable/ 

But  if  air  contributed  inflammatory  matter,  as 
some  have  thought,  then  it  should  seem,  that  the 
more  air  Ae  more  the  flame  would  be  augmented, 
which  beyond  certain  bounds  does  not  agree  with 
the  fact. 

Some  substances  take  fire,  i.  e.  are  kindled  by 
the  application  of  fire  much  sooner  than  others. 
This  is  in  proportion  as  they  are  good  or  bad  con- 
ductors of  fire,  and  as  their  parts  cohere  with  less 
or  more  strength  A  bad  conductor  of  fire  not 
easily  permitting  it  to  penetrate  and  be  absorbed, 
and  its  force  divided  among  the  whole  substance, 
its  operation  is  so  much  the  stronger  on  the  sur- 
face to  which  it  is  applied,  and  is  in  a  small  depth 
of  surface  strong  enough  to  produce  the  separation 
of  parts  which  we  call  burning.  All  oils  and  fets; 
wax,  sulphur,  and  most  vegetable  substances,  are 
bad  conductors  of  fire.  The  oil  of  a  lamp,  burn- 
ing at  the  top,  may  be  scarce  warm  at  the  bottom; 
a  candle  or  a  stick  of  wood  inflamed  at  one  end, 
is  cool  at  the  other.  Metals,  which  are  better  con- 
ductors, are  not  so  easily  kindled,  though,  when 
sufficient  fire  is  applied  to  them  to  separate  their 
parts,  they  will  all  bum.  But  the  fire  applied  to 
their  surfaces  enters  more  easily,  is  absorbed  and 
divided;  and  not  enough  left  on  the  surfece  to 
overcome  the  cohesion  of  their  parts.  A  close  con- 
tact vfith  metals  vnll  for  the  same  reason  prevent 
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t^  boniing  of  more  mflammable  substances.  A 
iBxea  diready^bonnd  close  round  an  iron  poker, 
will  not  bum  in  the  flame  of  a  candle ;  for  it  must 
inbibe  a  certain  quantity  of  fire  before  it  can  bum, 
L  e.  before  its  parts  can  separate :  btit  the  poker, 
as  faust  as  die  fire  arrives,  takes  it  fit>m  the  thrrad, 
conducts  it  away,  and  divides  it  in  its  own  sub- 
rtance. 

Common  fire  I  conceive  to  be  collected  by  fiic- 
tion  firom  tiie  common  mass  of  that  fluid,  in  the 
same  manner'  as  the  electrical  fluid  is  collected  by 
faction,  which  I  have  endeavored  to  explain  in 
some  of  my  electrical  papers,  and,  to  avoid  length 
in  this  letter,  refer  you  to  them.  In  wheels  the 
partides  of  grease  and  oil  acting  as  so  many  little 
idkn,  and  prevaaiting  firiction  between  the  wood 
aad  wood,  do  thereby  inrevent  the  collection  of 
file. 


CUaiOUS  INSTANCE    OF    THE    EFFECT  OF  OIL  ON 
WATER. 

To  Db.  Pringle,  London^  . 

Bib,  PMUuklphia,  Dec.  1, 1762. 

DuBiKQ-  our  passage  to  Madeira,  the  weather 
being  warm,  and  the  cabin  windows  constantly 
open,  for  the  benefit  of  the  air,  the  candles  at  night 
Haled  and  ran  v^ry  much ;  which  was  an  incon- 
ymieace.  At  Madeira  we  got  oil  to  bum,  and 
wHk  a  coaaxkon  glass  tumUer  or  beaker,  slung  in 
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wire,  and  suspended  to  tbe  deling  of  tbe  cabin, 
and  a  little  wire  hoop  for  tbe  wick,  famifibed  widi 
corks  to  float  on  the  oil,  I  made  an  Italian  lamp, 
that  gave  ns  very  good  light  all  over  tbe  taUe.— « 
Tlie  glass  at  bottom  contained  watar  to  sdbont  one 
third  of  its  height ;  another  third  was  taken  up  witti 
oil ;  the  rest  was  Idl  empty,  that  the  sides  of  the 
glass  might  protect  the  flame  from  the  wind.  There 
is  nothing  remarkable  in  all  this;  but  wfaat  follows 
is  paiticular.  At  supper,  looking  on  the  lamp,  I 
remarked,  that  though  tbe  surface  of  the  oil  was 
perfectly  tranquil,  and  duly  preserved  its  position 
and  distance  with  regard  to  the  brim  of  the  glass, 
the  water  under  the  oil  was  in  great  commotion, 
rising  and  falling  in  irr^ular  waves,  which  con- 
tinued during  the  whole  evening.  The  lamp  ww 
kept  burning  as  a  watch-light  all  night,  till  the  oal 
was  spent,  and  the  water  only  remained.  In  the 
morning  I  observed,  that  though  the  motion  of  the 
ship  continued  the  same,  the  water  was  now  quiet, 
and  its  surface  as  tranquil  as  that  of  the  oil  had 
been  the  evening  before.  At  night  again,  when 
oil  was  put  upon  it,  the  water  resumed  its  irr^ular 
motions,  rising  in  high  waves  almost  to  tbe  surface 
of  the  oil,  but  without  disturbmg  the  smooth  level 
of  that  surface.  And  thk  was  repeated  every  day 
during  the  voyage. 

Since  my  arrival  in  America,  I  have  repeated 
the  experiment  frequ^tly  thus:  I  have  put  a 
pack-thread  round  a  tumUer,  wfth  strings  of  the 
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same  from  each  side,  meeting  above  it  in  a  knot 
nt  about  a  foot  distance  from  the  top  of  the 
tombler*  Hien  potting  in  as  mach  water  as  would 
fill  about  one  third  part  of  the  tumbler,  I  lifted  it 
op  by  the  knot,  and  swung  it  to  and  fro  in  the  air ; 
idien  the  water  a{^ared  to  ke^  its  place  in  the 
tumbler  as  steadily  as  if  it  had  been  ice.  But 
pottrbig  gently  in  upon  the  water  about  as  mudi 
ofl,  and  then  again  swinging  it  in  the  air  as  before, 
&e  tranquillity  before  possessed  by  the  water,  was 
tmn^dned  to  the  snr&Ge  of  the  oil,  and  die  water 
under  it  was  s^tated  witii  the  same  commottoas 
as  1^  sea. 

I  have  shown  this  experimart  to  a  number  of 
ingenious  persons.  Those  who  are  but  slightly  ac- 
quaittted  with  the  principles  of  hydrostatics,  &c. 
aw  apt  to  fimcy  immediately  that  they  understand 
it,  and  readfly  attempt  to  explain  it ;  but  thdr  esr 
plai^tions  luive  been  dii^rent,  and  to  me  not  very 
intdAigtble.  O&ers,  more  deeply  skilled  in  those 
principles,  seem  to  wonder  at  it,  and  promise  to 
consider  it.  And  I  think  it  is  worth  cwmdemmg: 
£or  a  new  appearance,  if  it  cannot  be  explained  by 
our  old  principies,  may  afibrd  us  new  on^,  of  use 
perhaps  in  exphdning  some  other  obscure  parts  ^ 
natand  knowledge.    I  am,  &c.    B.  Frakklin. 
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ON  TflE  ELECTRICITir  OF  P0G8. 

To  Thomas  Rokayne, — Cork. 

Ixmdon,  AprU  90,  1706. 
I  recaved  your  very  obliging  and  ingenious  k^ 
ter  by  Captain  Kearney.  Your  obsenratioiiB  qsl 
tile  f^tricity  of  Fogs,  and  of  the  air  in  Irelaikl, 
and  of  the  several  circumstances  attendii^  a  tliim- 
der-storm,  are  very  curious ;  and  I  tiiank  you  for 
tfa^n.  I  have  endeavored  to  get  Father  Beccarifl^s 
book  for  you,  but  find  it  is  notto  be  had  here  :  "Ids 
m  2  vciB.  4to.  in  Italian,  printed  at  Turin.  In  my 
opinion  no  part  of  the  earth  is,  or  can  be,  in  a  ne- 
gative state  of  electricity  naturally ;  and  Aou^an 
mequality  may  in  some  circumstances  be  occar 
sioned,  an  equality  would  soon  follow,  firom  the 
extreme  subtilty  of  the  electric  fluid,  and  the  good 
conductors  the  moist  earth  is  filled  with.  But  yet 
I  think  when  a  highly-charged  positive  doud 
comes  near  the  earth>  it  repds  and  drives  inward 
the  natural  quantity  of  electricity  in  the  superficial 
parts,  and  in  buildings,  trees,  &c.  so  as  to  bring 
tiiem  into  a  real  n^ative  state  before  it  strikes. 
And  I  think  the  negative  state  you  often  find  your 
balls  in  that  hang  to  your  apparatus,  is  not  occar 
sioned  always  by  negative  clouds,  but  often  by 
positive  clouds  having  passed  over  it,  which,  in 
passing,  have  rq[)elled  and  driven  out  part  of  the 
natural  quantity  of  dectridty  that  was  in  the  ap- 
paratus; so  that  when  they  are  passed*  the  re- 
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inamder  difiusing  itself  equally  in  the  a{^mrati]0y 
Ae  whole  is  in  a  negative  state.  If  you  have  read 
my  experiments  in  pursuance  of  those  made  by 
Mr.  Canton  (they  are  in  vol.  40  of  the  Transac*- 
ti^iis),  yon  will  easily  understand  this.  But  you 
may  readily  make  some  experiments  that  will  show 
it  cleariy.  Make  a  common  wine-glass  warm  by 
the  fire,  that  it  may  keep  quite  dry  for^some  time ; 
get  it  on  a  table,  and  place  on  it  Mr.  Canton'i 
Httle  box,  the  balls  hanging  from  the  box  a  Uttle 
beyond  the  edge  of  the  table.  Rub  anothw  warm 
^rtine-glass  with  a  piece  of  black  silk,  or  even  a 
common  silk  handkerchief,  so  as  to  excite  it. 
Then  bring  the  glass  over  the  box  at  the  end 
Bsorthest  from  the  balls,  at  three  or  four  inches'  dis^ 
tance,  and  yon  will  see  the  balls  divei^,  being 
ibeti  electrified  positively  by  the  natural  quantity 
of  electricity  that  was  in  the  box,  driven  to  tiiat 
€0!^  by  the  repelling  force  of  the  atmosphere  of  the 
rubbed  glass.  Touch  the  box  near  the  balls  (the 
rubbed  glass  remaining  as  at  first),  and  the  balls 
will  come  together,  your  finger  taking  away  the 
quantity  driven  to  that  end.  Then  withdraw  fin- 
ger and  glass  at  the  same  time,  and  the  quantity 
left  in  the  box  difiusing  itself  equally,  the  balls  will 
diverge  again  and  be  negative.  While  in  ibis 
state,  rub  your  glass  afresh,  and  pass  it  over  the 
box  without  coming  too  near,  and  you  vrill  see,  as 
you  approach  it,  the  baHs  first  close ;  they  are  then 
ih  a  natural  state:  as  the  glass  comes  nearer,  they 
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open  again;  they  are  then  positiye.  When  the 
glass  passes  and  begins  to  leave  them,  they  close 
again,  and  are  then  in  the  natural  state.  When  it 
has  quite  left  them,  they  open  again,  and  are  then 
n^;ative.  The  rabbed  glass  may  represent  a  posi- 
tively charged  cloud,  which  you  see  is  thus  capable 
of  producing  all  the  changes  in  the  apparatus 
without  the  necessity  of  supposing  any  negative 
cloud  at  all.  But  yet  I  am  convinced  there  are 
negative  clouds;  because  they  will  sometimes 
drink  at  and  through  the  apparatus  a  laige  fiill 
bottle  of  positive  electricity,  of  which  the  appa* 
ratus  itself  could  not  have  received  and  retained 
the  hundredth  part  And,  indeed,  it  is  easy  to 
conceive  how  a  strongly  charged  large  positive 
cloud  may  reduce  smaller  douds  to  a  n^ative 
state,  as  it  passes  over  or  near  them,  by  driving 
then*  natural  quantity  out  of  them  to  their  under 
side,  whence  it  strikes  into  the  earth,  or  to  their 
farther  end,  whence  it  strikes  into  neighboring 
clouds ;  so  that  when  the  great  cloud  has  passed 
or  removed  fiEuther,  they  are  left  in  a  n^^tive 
state,  like  the  apparatus;  they  being,  as  well  as 
it,  oft^i  insulated  bodies,  not  in  contact  with  the 
earth  or  one  another*  And  in  the  same  manner  it 
is  equally  easy  to  conceive  how  a  large  negative 
cloud  may  make  otiiers  positive.  The  experiment 
you  mention  of  Simg  the  glass  is  similar  to  one  I 
made  in  174J,  or  1752.  I  had  sui^sed  in  my 
l^ter  that  the  internal  pores  of  glass  were  less  than 
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ttiO0e  near  the  surface,  and  so  denied  a  passage  to 
the  electric  fluid.  To  try  whether  this  was  so  in 
&ct,  I  ground  one  of  my  phials  on  one  side  ex- 
tremely thin,  passbg  a  good  way  beyond  the  mid- 
dle of  the  thickness,  and  very  near  to  the  other 
ride,  as  I  found  on  breaking  it  after  the  experi- 
ment. It  charged  as  well  after  grinding  as  before ; 
which  satisfied  me  that  my  hypothesis  was  in  that 
pardcular  wrong.  It  is  hard  to  conceive  where  the 
additional  quantity  on  the  charged  side  of  glass  is 
depomted,  there  is  so  much  of  it  I  send  you  my 
meteorological  paper,  which  has  lately  been 
printed  here  in  the  Transactions,  following  a  paper 
of  Mr.  Hamilton's  on  the  same  subject.   I  am,  &c. 

B.  Franklin. 


CONJECTURE  AS  TO  ELEPHANTS  BEING  NATIVES 
OF  AMERICA. 

To  Mr.  Croghan. 

Sir,  London,  Jug.  5,  1767. 

I  return  you  many  thanks  for  the  box  of  ele- 
(Hants'  tusks  and  grinders.  They  are  extremely 
curious  on  many  accounts ;  no  living  elephants 
hafing  been  seen  in  any  part  of  America  by  any 
(tf  the  Europeans  settled  there,  or  remembered  in 
any  tradition  of  the  Indians.  It  is  also  puzzling 
to  conceive  what  should  have  brought  so  many  of 
them  to  die  on  the  same  spot ;  and  that  no  such 
lemains  should  be  found  in  any  other  part  of  the 
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contmait,  exc^t  in  that  very  distant  country 
Peru,  from  whence  some  grinders  of  the  same 
jkind  formerly  brought,  are  now  in  the  museum  of 
Ihe  Royal  Society.  The  tusks  agree  widi  those  of 
the  AMcan  and  Asiatic  elephant,  in  being  nearly 
of  the  same  form  and  texttu*e ;  and  some  of  them, 
iH>twithstanding  the  length  of  time  they  must  have 
lain,  being  still  good  ivory.  But  the  grinders  dif- 
fer, being  full  of  knobs,  like  the  grindars  of  a  car- 
fiivorous  animal ;  when  those  of  the  elephant,  who 
eats  only  v^;etables,  are  almost  smooth.  But  th^ 
we  know  of  no  other  animal  with  tusks  like  an 
dcphant,  to  whom  such  grinders  might  belong.  It 
18  remarkable,  that  el^hants  now  inhabit  naturally 
only  hot  countries  where  there  is  no  winter,  and 
yet  these  remains  are  found  in  a  winter  country ; 
and  it  is  no  uncommon  thing  to  find  elephants' 
tusks  in  Siberia,  in  great  quantities,  when  theur 
rivers  overflow,  and  wash  away  the  earth,  though 
Siberia  is  still  more  a  vrintery  country  than  that  on 
the  Ohio ;  which  looks  as  if  the  earth  had  anci- 
ently been  in  another  position,  and  the  climates 
differentiy  placed  from  what  they  are  at  present 
With  great  regard,  I  am,  sir,  your  most  obedi^it 
humble  servant,  B.  Franklin. 
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OJr  THE  COLICA  PICTORUM*,  AND   PERNICIOUS  USB 
OF   LEAD   IN   DISTILLERIES. 

To  Dr.  Evan^. 

Dear  Sib,  London,  Feb,  20,  1768. 

I  wrote  you  a  few  lines  by  Capt.  Falconer,  and 
a^it  you  Dr.  Watson's  new  piece  of  Experiments 
in  Inoculation,  which  I  hope  will  be  agreeable  to 
you. 

In  yours  of  November  20,  you  mention  the  lead 
in  the  worms  of  stills  as  a  probable  cause  of  tiie 
dry  belly-ache  among  punch-drinkers  in  our  West 
Indies.  I  had  before  acquainted  Dr.  Baker  with 
a  fact  of  that  kind,  the  general  mischief  done  by 
the  use  of  leaden  worms,  when  rum-distilling  wi^ 
first  practised  in  Ne!w  England,  which  occasioned 
a  severe  law  there  against  them ;  and  he  has  men* 
fioned  it  in  the  second  part  of  his  piece  not  yet 
published.  I  have  long  been  of  opinion,  that  that 
distemper  proceeds  always  fi*om  a  metallic  cause 
only ;  observing  that  it  affects,  among  tradesmen, 
those  that  use  lead,  however  different  their  trades 
— B8  gkziars,  letter-founders,  plumbers,  potters, 
white-lead  makers,  and  painters :  fi'Om  the  latter, 
it  has  been  conjectured,  it  took  its  name  coticapic^ 
torum^  by  the  mistake  of  a  letter,  and  not  from  its 
being  the  disease  of  Poictou ;  and  although  the 
worms  of  stills  ought  to  be  of  pure  tm,  they  are 
often  made  of  pewter,  which  has  a  great  mixture 
in  it  of  lead 
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The  Boston  people  pretending  to  interfere  with 
the  manufactures  of  this  country,  make  a  great 
clamor  here  against  America  in  general.  I  have 
therefore  endeavored  to  palliate  matters  a  little  in 
several  public  papers.  It  would,  as  you  justly 
observe,  give  less  umbrage  if  we  meddled  only 
with  such  manufactures  as  England  does  not 
attend  to.  That  of  linen  might  be  carried  on  more 
or  less  in  every  family,  and  silk,  I  think,  in  most 
of  the  colonies.  But  there  are  many  manufactures 
that  we  cannot  carry  on  to  advantage,  though  we 
were  at  entire  liberty.  And  after  all,  the  true 
source  of  riches  is  husbandry.  That  is  truly  pro- 
ductive of  new  wealth ;  manufacturers  only  change 
forms,  and  whatever  value  they  give  to  the  mate- 
rials they  work  upon,  they  at  the  same  time  con- 
sume an  equal  value  in  provisions,  &c.  So  that 
riches  are  not  increased  by  manufactiuing ;  the 
only  advantage  is,  that  provisions  in  the  shape  of 
manufactures  are  more  easily  carried  for  sale  to 
foreign  markets.  And  where  they  cannot  be  easily 
carried  to  market,  'tis  well  to  transform  Hiem  for 
our  own  use  as  well  as  foreign  sale.  In  ^unities 
also,  where  the  children  and  servants  of  families 
have  some  spare  time,  'tis  well  to  employ  it  in 
making  something.  I  am,  with  thanks  for  your 
good  wishes,  dear  sir,  your's,  &c.    B.  Franklin. 


Digiti 


ized  by  Google 


PART  IT.       PHILOSOPHICAL   SUBJECTS.  1(51 

ON  CHIMNIE8,  &C. 

To  Lord  Kaimes. 

London,  Feb.  28, 1768. 

It  gave  me  great  pleasure  to  see  my  dear  good 
Inend's  name  at  the  foot  of  a  letter  I  received  the 
other  day,  having  been  often  uneasy  at  his  long 
silence,  blaming  myself  as  the  cause  by  my  own 
previous  backwardness  and  want  of  punctuality 
as  a  correspondent,  t  now  suppose,  (as  in  this  he 
mentions  nothing  of  it,)  that  a  long  letter  I  wrote 
him  about  this  time  twelvemonth,  on  the  subject  of 
the  disputes  with  America,  did  miscarry,  or  that 
his  answer  to  that  letter  miscarried,  as  I  have  never 
heard  from  him  since  I  wrote  that  tetter. 

I  have  long  been  of  an  opinion  similar  to  that 
you  express,  and  think  happiness  consists  more  in 
small  conveniencies  or  pleasures  that  occur  every 
day,  than  in  great  pieces  of  good  fortune  that  hap- 
pen but  seldom  to  a  man  in  the  course  of  his  life: 
Thus  I  reckon  it  among  my  felicities,  that  I  can 
set  my  own  razor,  and  shave  myself  perfectly 
well ;  in  which  I  have  a  daily  pleasure,  and  avoid 
the  uneasiness  one  is  sometimes  obliged  to  suffer 
from  the  dirty  fingers  or  bad  breath  of  a  slovenly 
barber. 

I  congratidate  you  on  the  purchase  of  a  new 
house  so  much  to  your  mind,  and  wish  that  you 
may  long  inhabit  it  with  comfort.  The  inconve- 
nience you  mention  of  neighboring  smoke  coming 
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down  the  vents,  is  not  owing  to  any  bad  constrao^ 
tion  of  the  vent  down  which  it  comes,  and  th^^ore 
not  to  be  remedied  by  any  change  of  form.  It  is 
merely  the  effect  of  a  law  of  nature,  whereby,  when- 
ever the  outward  air  is  warmer  than  the  walls  of  the 
vent,  the  air  included  being  by  those  walls  made 
colder,  and  of  course  denser  and  heavier  than  an 
equal  column  of  the  outward  air,  descends  into 
the  room,  and  in  descending  draws  other  air  into 
the  vent  above  to  supply  its  place ;  which,  being  in 
its  turn  cooled  and  condensed  by  the  cooler  walls 
of  the  vent  descends  also,  and  so  a  current  down- 
wards is  continued  during  the  continuance  of  such 
difference  in  temperament  between  the  outward  air 
.and  the  walls  of  the  vent.  When  this  diflference 
is  destroyed,  by  the  outward  air  growing  cooler, 
and  the  walls  growing  wanner,  the  current  down- 
wards ceases ;  and  when  the  outward  air  becomes 
still  colder  than  the  walls,  the  current  changes 
and  moves  from  below  upwards,  the  warmer  walls 
rarefying  the  air  they  include,  and  thereby  making 
it  so  much  lighter  than  a  column  of  the  outward 
ak  of  equal  height,  that  it  is  obliged  to  give,  way 
to  4lie  other's  superior  weight  and  rise,  is  succeeded 
by  colder  air,  which  being  warmed  and  rarefied  in 
its  turn,  rises  also,  and  so  the  upward  cun^ent  is 
continued.  In  summ^,  when  fires  are  not  made 
in  the  chimnies,  the  currait  generally  sets  down- 
ward from  nine  or  ten  in  the  morning  during .  all 
the  heat  of  the  day,  till  five  or  six  in  the  afternoon. 
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ften  begins  to  bentate,  imd  afterwards  to  set 
upwards  during  the  night,  contintiing  till  abont 
nine  in  the  mornings  then  hesitating  for  some  time 
before  it  s^ain  sets  downwards  for  the  day.  This 
is  the  general  course,  wiA  some  occasional  ^a^ 
nation  of  hours,  according  to  the  length  of  days 
or  changes  of  wea&er.  Now  when  the  air  of  any 
rent  k  in  diis  descending  state,  if  the  smoke  isau* 
ing  from  a  neighboring  vent  happens  to  be  carried 
over  it  by  the  wind,  part  will  be  drawn  in  and 
brought  down  into  the  room.  The  proper  rmiedy 
Aen  is,  to  close  the  opening  of  tiie  chimney  in  the 
room  by  a  board  so  fitted  that  little  or  no  air  can 
pass,  whereby  the  currents  abore^mentioned  wilt 
be  prevented.  This  board  to  remam  during  the 
summer,  and  when  fires  are  not  made  in  the  chimr 
ney.  Chimnies  that  have  fires  in  them  daily  are 
not  subject  to  tliis  inconvenience,  the  walls  of  their 
vents  being  kept  too  warm  to  occasion  any  down- 
ward current  during  the  hours  between  the  going 
out  oi  one  fire  and  the  kindling  of  another.  And 
indeed,  in  summer,  those  vents  that  happen  to  go 
up  dose  joined  with  the  kitehen  vent,  are  g^de- 
rally  kept  so  warm  by  that  as  to  be  firee  firom  the 
downward  current,  and  therefore  firee  firom  what 
you  call  neighbor  smoke. 

The  Philadelphia  grate  which  you  mention  is  a 
very  good  thing,  if  you  could  get  one  that  is  r^tly 
made,  and  a  woikman  skilfiil  in  putting  them  up. 
Those  generally  made  and  used  here  are  much 
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hurt  by  fiuicied  improvements  in  their  construction^ 
and  I  cannot  recommend  them.  As  fuel  with  you 
is  cheap  and  plenty,  a  saving  in  it  is  scarce  aa 
object.  The  sUdmg  plates  (of  which  I  sent  a 
model  to  Sir  Alex.  Dick)  are,  in  my  opinion,  the 
most  convenient  for  your  purpose,  as  they  keep  a 
room  sufficiently  warm,  are  simple  machines,  easily 
fixed,  and  their  management  easily  conceived  and 
understood  by  servants. 

I  shall  leave  Europe  with  much  greater  r^ret  if 
I  cannot  first  visit  you  and  my  other  fiiends  in 
Scotland.  I  promise  myself  this  happiness,  but 
am  not  yet  clear  that  I  shall  have  time  for  it. 
Your  kind  invitation  is  extremely  obliging.  With 
sincere  esteem  I  am,  my  dear  firiend,  yours  most 
aflfectionately,  B.  F. 


ON  ASTRONOMICAL  SUBJECTS,  ELECTRICITY,  &C. 
To  Mr.  WiNTHORP. 

Dear  Sir,  London,  July  %  1768. 

You  must  needs  think  the  time  long  that  your 
instruments  have  been  in  hand.  Sundry  circum- 
stances have  occasioned  the  delay.  Mr.  Short, 
who  undertook  to  make  the  telescope,  was  long 
in  a  bad  state  of  health,  and  much  in  the  country 
for  the  benefit  of  the  air.  He  however  at  length 
finished  the  material  parts  that  required  his  own 
hand,  and  waited  only  for  something  about  the 
moundng  that  was  to  have  been  done  by  ano^r 


Digitized  by 


Google 


PARTIY.       PHILOSOPHICAL   SUBJECTS.  16A 

iforkman;  when  he  was  removed  by  death.  I 
hare  put  in  my  claun  to  the  instrnment,  and  shall 
obtahi  it  from  the  executors  as  soon  as  his  afi^drs 
can  be  settled.  It  is  now  become  much  more 
valuable  than  it  would  hare  been  if  he  had  lived, 
as  he  excelled  all  others  in  that  branch.  The 
price  agreed  for  was  100/. 

The  equal  altitudes  and  transit  instrument  was 
undertaken  by  Mr.  Bird,  who  doing  all  his  work 
with  his  own  hands  for  the  sake  of  greater  truth 
and  exactness,  one  must  have  patience  that  expects 
any  thing  from  him.  He  is  so  singularly  eminent 
in  his  way,  that  the  commissioners  of  longitude 
have  lately  given  him  500/.  merely  to  discover  and 
make  public  his  method  of  dividing  instruments. 
I  send  it  you  herewith.  But  what  has  made  him 
longer  in  producing  your  instrument  is,  the  great 
and  hasty  demand  on  him  from  France  and  Rus- 
sia, and  our  society  here  for  instruments  to  go  to 
different  parts  of  the  world  for  observing  the  next 
transit  of  Venus ;  some  to  be  used  in  Siberia,  some 
for  the  observers  that  go  to  the  South  Seas,  some 
for  those  that  go  to  Hudson^s  Bay.  These  are 
now  all  completed  and  mostly  gone,  it  being  ne- 
cessary on  account  of  the  distance,  that  they 
should  go  this  year  to  be  ready  on  the  spot  in 
time.  And  now  he  tells  me  he  can  finish  yours, 
and  that  I  shall  have  it  next  week.  Possibly  he 
may  keep  his  word.  But  we  are  not  to  wonder  if 
he  does  not. 
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Mr.  Martin,  when  I  called  to  see  his  panopticon, 
had  not  one  ready ;  but  was  to  let  me  know  when 
he  should  have  one  to  show  me.  I  haye  not  since 
heard  from  him,  but  will  call  again. 

Mr.  Maskelyne  wishes^  much  that  some  of  the 
governments  in  North  America  would  send  an 
astronomer  to  Lake  Superior  to  observe  this  transit. 
I  know  no  one  of  them  likely  to  have  a  spirit  for 
such  an  undertaking,  unless  it  be  the  Massachu- 
setts, or  that  have  a  person  and  instruments  suit- 
able. He  presents  you  one  of  his  pamphlets, 
which  I  now  send  you,  together  with  two  letters 
from  him  to  me,  relating  to  that  observation.  If 
your  health  and  strength  were  sufficient  for  such 
an  expedition,  I  should  be  glad  to  hear  you  had 
undertaken  it.  Possibly  you  may  have  an  ileve 
tiiat  is  capable.  The  fitting  you  out  to  observe  the 
former  transit,  was  a  public  act  for  the  benefit  of 
science,  that  did  your  province  great  honor. 

We  expect  soon  a  new  volume  of  the  Transac- 
tions, in  which  your  piece  will  be  printed.  I  have 
not  yet  got  the  separate  ones  which  I  ordered. 

It  is  perhaps  not  so  extraordinary  that  unlearned 
men,  such  as  commonly  compose  our  church  ves- 
tries, should  not  yet  be  acquainted  vnth,  and  sen- 
sible of  the  benefit  of  metal  conductors,  in  avert- 
ing the  stroke  of  lightning,  and  preserving  our 
bouses  fipom  its  violent  effects ;  or  that  they  should 
be  still  prejudiced  against  the  use  of  such  conduc- 
tors, when  we  see  how  long  even  philosophers. 
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men  of  extensiTe  science  and  great  ingenuity,  can 
hold  out  against  the  evidence  of  new  knowledge 
that  does  not  square  with  their  preconceptions^ 
and  how  long  men  can  retain  a  practice  that  is 
conformable  to  their  prejudices,  and  expect  a  bene- 
fit from  such'practice,  though  constant  experience 
diows  its  inutility.  A  late  piece  of  the  Abbe  NoUtt^ 
printed  last  year  in  the  Memoirs  of  the  French 
Academy  of  Sdences,  affords  strong  instances  of 
this ;  for  though  the  very  relations  he  gives  of  the 
effects  of  lightning  in  several  churches  and  other 
buildings,  shows  clearly  that  it  was  conducted 
from  one  part  to  another  by  wires,  gildings,  or 
other  jneces  of  metal  thstt  were  within,  or  con- 
nected with  the  building;  yet  in  the  same  paper 
he  objects  to  the  providing  metalline  conductors 
trithaut  the  buildings  as  useless  or  dangerous.  He 
cautions  people  not  to  ring  the  church  bells  during 
a  thunder  storm,  lest  die  lightning  in  its  way  to 
the  earth  should  be  conducted  down  to  them  by 
the  bdl-ropes,  which  are  but  bad  conductors^* 
and  yet  is  against  fixing  rods  on  the  outside  of 
the  steeple,  which  are  known  to  be  much  better 
conductors,  and  which  it  would  certiunly  choose 
to  pass  in,  rather  than  in  dry  hemp.  And  though 
for  a  thousand  years  past  bells  have  been  conse^ 
crated  by  priests  of  the  Romish  church,  in  expec^ 
tation  that  the  sound  of  such  blessed  bells  would 
drive  away  those  storms^  and  secure  our  buildings 
from  the  stroke  of  lightning;  and  during  so^  long 
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a  period  it  has  not  been  found  by  experience  that 
places  within  the  reach  of-  such  blessed  sound 
are  safer  than  others  where  it  is  never  heard  ;  but 
that  on  tiie  contrary,  the  lightning  seems  to  strike 
^t^ples  of  choice^  and  that  at  the  Yery  time  the 
bells  are  ringing ;  yet  still  they  continue  to  bless 
the  new  bells  and  jangle  the  old  ones  whenever 
it  thunders.  One  would  think  it  was  bow  tune  to 
try  some  other  trick ;  and  ours  is  recommended, 
(notwithstanding  what  this  able  philosopher  says,) 
by  more  than  twelve  years'  experience,  wherein, 
among  the  great  number  of  houses  furnished  with 
iron  rods  in  North  America,  not  one  so  guarded 
has  been  materially  hurt  with  lightning,  several 
have  been  evidently  preserved  by  their  means  ^ 
while  a  number  of  houses,  churches,  barns,  ships, 
&c.  in  different  places,  unprovided  with  rods,  have 
been  struck  and  greatly  damaged,  demolished 
or  burnt.  Probably  the  vestries  of  our  English 
churches  are  not  well  acquainted  with  these  facts ; 
otherwise,  since  as  Protestants,  they  have  no  faith 
in  the  blessing  of  bells,  they  would  be  less  excuse 
able  in  not  providing  this  other  security  for  their 
respective  churches,  (more  exposed  than  commoa 
buildings  by  their  greater  height,)  and  for  the  good 
people  that  may  happen  to  be  assembled  in  them 
during  a  tempest. 

I  have  nothing  new  in  the  philosophical  way 
to  communicate  to  you,  unless  what  follows  may 
be  such.    When  I  was  last  yeaf  in  Germany,  I 
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met  with  a  glass,  bemg  a  tube  abost  eight  inel^s 
long,  half  an  inch  in  diameter,  with  a  hollow  ball 
of  near  an  inch  diameter  at  one  end,  and  one  of 
-near  an  inch  and  a  half  at  the  other,  hermetically 
sealed,  and  half  filled  with'water.  If  one  ead  is 
held  in  the  hand,  and  the  other  a  little  elevated 
above  the  level,  a  constant  succession  ct  laige 
ImbUes  proceeds  iirom  the  end  in  the  hand  to  the 
odier  hand,  and  meke  an  appearance  that  pozaded 
me  much,  till  I  found  that  the  qpace  not  filled 
with  water  was  also  Utee  6rom  air;  and  either  filled 
with  a  subtil  invisible  vapor  continuaUy  rising  firom 
the  water,  and  extremdy  rarefiable  by  the  least 
heat  at  one  end,  and  condensable  i^ain  by  the 
least  cold  at  the  other ;  or  it  is  the  t&j  ftmd  of 
fire  itself,  which  parting  fit)m  the  hand,  pervades 
the  glass,  and  by  its  expansive  force  defNresses  the 
water  till  it  can  pass  between  it  and  the  glass,  and 
escape  to  the  other  end,  where  it  gets  through  the 
glass  again  into  the  air.  I  am  rather  inclined  to 
the  first  opink>n,  but  doubtful  between  the  two. 
An  ing^ous  artist  here,  Mr.  NaimCj  has  made  a 
number  of  them  fixmi  mine,  and  improved  them ; 
for  his  are  much  more  sensible  than  those  I  brought 
from  Germany.  I  bored  a  very  small  hcde  through 
the  wainscot  in  the  seat  of  my  window,  through 
which  a  little  cold  air  constanUy  entered,  while 
the  air  in  the  room  was  kept  warmer  by  fires  daily 
made  in  it,  being  winter  time.  I  placed  one  of 
his  glasses  with  the  elevated  aad  against  this  hole, 
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and  die  bubbles  from  the  other  end,  which  was 
in  a  warmer  situation,  were  continually  passing 
day  and  night,  to  the  no  small  surprise  of  philo- 
sophical spectators.  Each  bubble  dischai^ed  is 
laiger  than  that  from  which  it  proceeds,  and  yet 
that  is  not  diminished ;  and  by  adding  itself  to 
the  bubble  at  the  other  end,  that  bubble  is  not 
increased,  which  seems  very  parodoxical.  When 
the  balls  at  each  end  are  made  large,  and  the  con* 
necting  tube  very  small  and  bent  at  right  angles, 
so  that  the  balls,  instead  of  being  at  the  ends,  may 
be  brought  on  the  side  of  the  tube,  and  the  tube 
is  held  so  as  that  the  balls  are  above  it,  the  wat^r 
will  be  depressed  in  that. which  is  held  in  the 
hand,  and  rise  in  the  other  as  a  jet  or  fountain  ; 
when  it  is  all  in  the  other  it  begins  to  boil,  as  it 
were,  by  the  vapor  passing  up  through  it ;  and  the 
instant  it  begins  to  boil  a  sudden  coldness  is  felt 
in  the  ball  held ;  a  curious  experiment  first  ob- 
served and  shown  me  by  Mr.  Naime,  similar  to 
the  old  observation,  I  think  of  Aristotle,  that  the 
bottom  of  a  boiling  pot  is  not  warm ;  and  may 
help  to  explain  that  fact,  if  indeed  it  is  a  fact. 
When  the  water  stands  at  an  equal  height  in  both 
these  balls,  and  all  is  at  rest,  if  you  wet  one  of 
the  balls  by  means  of  a  feather  dipped  in  spirit,  ~ 
though  the  spirit  is  of  the  same  temperament  as  to 
heat  and  cold  as  the  water  in  the  glass,  yet  the 
cold  occasioned  by  the  evaporation  of  the  spirit 
from  the  wetted  ball  will  so  condense  the  y^^pot 
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over  the  water  contained  in  that  ball,  as  that  the 
water  of  the  other  ball  will  be  pressed  up  into  it, 
followed  by  a  succession  of  bubbles,  till  the  spirit 
is  all  dried  away.  I  think  the  observations  on 
these  little  instruments  may  suggest  and  be  applied 
to  8ome  beneficial  uses.  It  has  been  thought  that 
water  reduced  to  vs^or  by  heat,  was  rarefied  only 
14,000  times,  and  on  this  principle  our  engines 
for  raising  water  by  fire  are  said  to  be  constructed; 
but  if  the  vapor  so  much  rarefied  firom  water  is 
capable  of  being  itself  still  farther  rarefied  to  a 
boundless  d^ree  by  the  application  of  heat  to  the 
vessels,  or  parts  of  vessels,  containing  the  vapor, 
(as  at  first  it  is  applied  to  those  containing  the 
water,)  perhaps  a  much  greater  power  may  be  ob- 
tained with  little  additional  expense.  I  think,  too, 
that  the  power  of  easily  moving  water  fi*om  one 
end  to  the  other  of  a  moveable  beam,  suspended 
in  the  middle  by  a  small  degree  of  heat,  may  be 
applied  advantageously  to  some  other  mechanical 
purposes. 

The  magic  square  and  circle,  I  am  told,  have 
occasioned  a  good  deal  of  puzzling  among  the 
mathematicians  here,  but  no  one  has  desired  me  to 
show  him  my  method  of  disposing  the  numbers. 
It  seems  they  vnsh  rather  to  investigate  it  than- 
selves.  When  I  have  the  pleasure  of  seeing  you 
I  will  communicate  it.  With  singular  esteem  and 
respect,  I  am,  dear  sir,  your  most  obedient  humble 
sarvant,  B.  Franklin. 
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ON    THE    FREE    USE   OP   AIR. 
To  MONS.  DUBOURG. 

London,  July  28,  1768. 
*  *  *  I  GREATLY  approve  the  epithet  which 
you  give,  in  your  letter  of  the  8th  of  June,  to  the 
new  method  of  treating  the  small-pox,  which  you 
call  the  tonic  or  bracing  method ;  I  will  take  occa- 
sion, from  it,  to  mention  a  practice  to  which  I 
have  accustomed  myself.  You  know  the  cold 
bath  has  long  been  in  vogue  here  as  a  tonic ;  but 
the  shock  of  the  cold  water  has  always  appeared 
tome,  generally  speaking,  as  too  violent,  and  I 
have  found  it  much  more  agreeable  to  my  consti- 
tution to  bathe  in  another  element,  I  mean  cold 
air.  With  this  view  I  rise  almost  every  morning, 
and  sit  in  my  chamber  without  any  clothes  what- 
ever, half  an  hour  or  an  hour,  according  to  the 
season,  eidier  reading  or  writing.  This  practice  is 
not  in  die  least  painful,  but,  on  the  contrary,  agree- 
aWe ;  and  if  I  return  to  bed  afterwards,  before  I 
dress  myself,  as  sometimes  happens,  I  make  a 
supplement  to  my  night's  rest  of  one  or  two  hours 
of  the  most  pleasmg  sleep  that  can  be  imagined. 
I  find  no  ill  consequences  whatever  resulting  from 
it,  and  that  at  least  it  does  not  injure  my  health, 
if  it  does  not  in  fact  contribute  much  to  its  pre- 
servation. I  shall  therefore  call  it  for  the  future 
9ibracingoTtonkh9!Ai.    ♦    ♦    ♦ 

B.  Franklin. 
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The  PhOoMfkuMi  Survey  of  Irehmd  has  tbk  remarkabto 
paasage :— ''  Smith  meoHons  a  Dr.  Ljne,  of  Cork,  wbo  for  the 
hst  fifty  ^ars  of  bis  life  never  glazed  a  window  in  his  houM^ 
four  of  which  he  had  in  his  bed-chamber^  two  on  each  side  his^ 
bed.  It  is  remarkable,  that  during  all  that  time,  nobody  died 
in  tbe  house,  till  he  himself  was  carried  off  by  the  smaU-pox 
at  the  age  of  85.  AAer  the  windows  were  ghzed  by  his  son,, 
death  became  a  frequent  visitor." 


ON    VENTILATION,   &C. 

Written  by  Mr.  Small,  the  Surgeon,  but  containing  Dr, 
Frankiin^i  Observations  on  the  subject. 

I  DO  not  know  that  we  have  in  any  author  par- 
ticular and  separate  directions  concerning  the  ven* 
l^ating  of  hospitals,  crowded  rooms,  or  dwelling- 
houses  ;  or  tbe  making  o(  proper  drains  for  carry- 
ing off  stagnant  or  putrid  water.  Hie  want  of 
«uch  general  information  on  these  subjects,  has 
induced  me  to  endeavor  to  recollect  all  I  can  of 
the  many  instructiye  conversations  I  have  had 
*upon  these  matters,  vnth  that  judicious  and  most 
accurate  observer  of  nature,  Dr.  Benjamin  Frank- 
lin. I  do  this  in  hopes  that  either  the  Doctor  him- 
self or  some  other  person  well  qualified  for  the 
task,  may  follow  the  example  set  in  so  masterly  a 
manner  by  Sir  John  Pringle,  Bart,  when  speaking 
on  the  preservation  of  the  health  of  seamen. 

It  has  long  been  observed,  that  if  a  number  of 
persons  are  shut  up  in  a  small  room,  of  whicb  the 
internal  air  has  little  or  no  communication  vnth 
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the  external,  the  respiration  of  those  who  are  «o 
confined  renders  by  degrees  the  air  of  that  room- 
eflete,  and  unfit  for  the  support  of  life. 

Dr.  Franklin  was,  if  I  mistake  not,  the  first  who 
observed  that  respiration  communicated  to  the  air 
a  quality  resembling  the  mephitic;  such  as  the 
Grotto  del  Cane  near  Naples.  The  air  impressed 
with  this  quality  rises  only  to  a  certain  height, 
beyond  which  it  gradually  loses  it.  The  amend-^ 
ment  begins  in  the  upper  part,  and  descends  gra* 
dually  until  the  whole  becomes  capable  of  sus- 
taining life.  The  Doctor  confirmed  this  by  the 
£dUowing  experiment.  He  breathed  gently  through 
a  tube  into  a  deep  glass  mug,  so  as  to  impregnate 
all  the  air  in  the  mug  with  this  quality.  He  theta. 
put  a  lighted  bougie  into  the  mug;  and  upon 
touching  the  air  therein  the  flame  was  instantly 
extinguished;  by  fi-equently  repeating  this  ope-- 
ration,  the  bougie  gradually  preserved  its  light 
longer  in  the  mug,  so  as  in  a  short  time  to  retain 
it  to  the  bottom  of  it ;  the  air  having  totally  lost 
the  bad  quality  it  had  contracted  firom  the  breath 
blown  into  it. 

At  the  same  time  that  the  lower  part  of  the  akr 
is  thus  aflfected,  an  acrid  noxious  quality  may  be 
communicated  to  its  upper  part  in  the  room,  occa- 
sioned by  the  volatile  putrescent  effluvia  of  the 
persons  enclosed  therein.  "  It  is  surprising,**  says 
Sir  John  Pringle,  in  his  observations  on  the  Dis- 
eases of  the  Army,  fourth  edit.  p.  109,  "  in  how 
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few  days  the  air  will  be  corrupted  in  dose  and 
crowded  wards ;  and  what  makes  it  hard  to  re- 
medy the  evil,  is  the  difficulty  of  convincing  either 
nurses  or  the  sick  themselves,  of  the  necessity  of 
opening  the  windows  and  doors  at  any  time  fox  a 
supply  of  fresh  air.** 

It  may  be  inferred  from  the  above  account  of 
mephidc  air,  that  such  air  can  be  but  little  altered 
by  a  ventilator  in  the  ceiling  of  a  room ;  and  Dr. 
Franklin  justly  c(mcluded,  that  in  crowded  rooms^ 
and  especially  in  .bed-rooms  in  dwelling-houses, 
a  current  of  air  should  be  kept  up  in  the  lower 
part  of  the  rooms,  to  carry  off  what  is  thus  af- 
fected.    He  approved  of  the  use  of  chinmies  for 
this  purpose,  especially  when  the  current  is  quick- 
ened by  a  fire.    Even  when  there  is  not  any  fire 
in  the  chimney,  a  current  of  air  is  constantly  kept 
up  in  it,  by  its  ascending  or  descending  in  the 
flue,  as  the  weight  of  the  internal  or  external  air 
preponderates.    This  creates  a  kind  of  tide  in  the 
flue,  conducing  much  to  the  healthiness  of  air  in 
rooms :  and  hence  we  may  see  the  injudiciousness 
of  having  chimney  boards  which  fit  closely,  and 
thereby  prevent  a  salutary  circulation  in  the  air. 
Hence  also  in  warm  weather  we  may  account  for 
liquors  or  other  things  kept  in  a  chimney  being 
cooled,  and  more  so  if  means  are  used  to  create 
an  evaporation  around  them. 

JSvery  person  has  an  atmosphere  of  his  ovim, 
heated  by  the  warmth  of  his  body,  which  can  be 
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disRqpated  only  by  motion  in  the  circumambient 
air.  Thus  in  warm  weather  wind  cools  the  body, 
by  carrying  off  the  personal  atmosphere,  and  pro- 
moting at  the  same  time  a  more  free  evaporation 
of  the  effluvia  arising  from  the  body.  This  creates 
a  great  d^ree  of  coolness  on  the  skin.  The  per- 
sonal atmosphere  can  be  but  little  affected  by  a 
ventilator  in  the  ceiling  of  a  room,  unless  the 
admission  of  external  air  is  so  directed  as  to  act 
principally  on  the  air  surrounding  those  in  the 
room.  Dr.  Franklin,  when  consulted  on  venti- 
lating the  House  of  Commons,  represented  that 
the  personal  atmosphere  surrounding  the  members 
might  be  carried  off  by  making  outlets  in  the  per- 
pendicular parts  of  the  seats,  through  which  the 
air  might  be  drawn  off  by  ventilators,  so  placed, 
as  to  accomplish  this  without  admitting  any  by 
the  same  channels.  It  vnll  appear  from  what  has 
been  said,  that  windovrs  placed  high  in  the  walls 
of  churches  or  rooms  intended  for  large  assem- 
blies, can  contribute  but  little  towards  correct- 
ing the  mephitic  quality  of  the  lower  part  of  the 
air,  or  towards  carrying  off  the  personal  atmo- 
spheres. 

The  experiments  made  for  ventilating  crowded 
rooms,  by  that  most  beneficent  of  men,  the  Rev. 
Dr.  Stephen  Hales,  bring  evident  proof  how  much 
the  upper  part  of  the  air  in  such  places  is  vitiated 
by  the  volatile  putrescent  effluvia  arising  from  the 
persons  present  in  such  rooms.     He  at  the  same 
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t«ae  showed  an  easy  and  effectiial  vay  to  cany 
off  such  vitiate  air.  His  ventilators  were,  faow*^ 
iver,  attended  witibi  the  inconveniency  of  occasiotb- 
ing  smoky  chimnies,  by  drawing  off  so  much  air, 
that  ther^  was  not  a  aufficieiicy  Idt  to  keep  a  cur- 
lent  strqng  enough  to  carry  the  smoke  up  the 
chiiAney,  unless  a  door  or  window  was  left  open. 
The  cireulating  ventilators  in  windows  were  in^ 
tended  for  refreshing  the  air  in  rooms,  without 
affecting  the  current  of  air  up  the  diimney,  but 
they  did  not  affect  tbe  m^itic  air^  nor  the  higher 
air  near  tbe  cdling  of  lofty  rooms,  which  is  most 
vitiated  with  putrescent  particles ;  and  tiiey  were 
besides  often  out  of  repair. 

Instead  of  either  of  these,  Dr.  Franklin  pro^ 
posed  tbat  openings  should  be  made  clrae  to  ike 
eeilings  of  rooms  communicating  with  a  flue, 
winch  should  ascend  in  the  wall  close  to  the  flues 
ef  the  chimnies,  and  where  it  can  be  done  conve- 
asently,  close  to  the  flue  of  the  kitchen  chimney ; 
because  the  fire  burning  pretty  constandy  there, 
woidd  keep  the  sides  of  that  flue  wanner  (haii 
those  of  tbe  other  chimnies;  whereby  a  quicker 
eiorrent  of  sur  would  be  kept  up  in  the  ventilating 
the.  Such  a  flue  might  be  carried  from  the  vaults 
#r  VLnder  ground  offices.  This  would  render  them 
drier,  without  altering  fheir  temperature  much  as 
to  heat  or  cold.  These  v^oitilating  flues  would 
OMte  a  oHistant  discharge  of  the  volatile  putres- 
cent ^fiuvm  without  interfering  with  the  caneat  of 
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air  up  the  chimnies ;  while  the  current  towards  tfie 
chimney  would  carry  off  the  mephitic  air  below. 
These  yentikting  flues  would  be  peculiarly  bene- 
ficial in  bed-rooms  of  which  the  ceilings  are  low. 

Dr.  Franklin  mentioned  an  instance  of  a  num- 
ber of  Germans,  who  on  their  arrival  in  Pexmsyl- 
Tania  were  obliged  to  live  in  a  large  bam ;  there 
being  at  that  time  no  other  place  of  residence  fit 
for  them.  Several  small  windows  were  made  on 
bodi  sides  of  the  bam  under  the  eaves.  These 
windows  were  kept  constantly  open,  even  during 
a  severe  frosX  in  the  winter ;  and  this  without  any 
detriment  to  the  health  of  the  Germans.  Preju- 
dice, said  he,  has  raised  so  great  a  dread  against 
cold  air  in  England,  that  such  openings  would 
make  every  person  shudder  at  the  thought  of  being 
exposed  to  so  great  a  d^ree  of  cold  :  and  there- 
fore I  did  not  dare  to  recommend  a  practice,  the 
good  effects  of  which  I  had  known.  The  dormi- 
tory for  the  youths  of  Westminster  School  is  a 
similar  instance ;  for  the  glass  put  in  their  high 
lofty  windows  is  soon  broken,  but  seldom  repaired; 
yet  without  prejudice  to  the  health  of  the  youths. 

There  is.a  channel  by  which  much  of  the  vitiated 
air  escape^,  and  is  but  little  attended  to.  Whoever 
looks  at  the  ceilings  of  rooms  in  old  houses,  will 
soon  discover  the  traces  of  the  rafters,  by  a  differ- 
ence in  color,  in  parts  of  the  ceiling,  and  deposits 
in  it  part  of  its  contents,  which  discolors  the  inter- 
vals between  the  joists.    In  the  Britbh  Museum 
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tteie  is  a  remaiiLable  m^bance  of  thei  inccmve: 
ni^icy  ckT  the  want  of  this  outlet.  The  ceiling  of 
one  of  the  rooiD»  in  that  house  is  covered  with  a 
pieture,  or  painted  cloth.  The  room  continues 
w^arm  with  little  fire ;  but  Ae  air  soon  aflfects  the 
respiration  of  valetudinarians,  as  was  often  re- 
maiiLed  bj  that  accurate  observer,  Dr.  G.  Knight^ 
late  principal  librarian. 

An  attaiKtive  observer  will  soon  be  convinced, 
that  there  is  a  current  of  warm  air  which  ascends 
in  the  room  from  the  chimney,  while  a  fire  bums. 
Dr.  Franklin  showed  that  this  was  the  case,  by 
the  following  experiment  He  suspended  by  a 
&read,  a  piece  of  pastdboard  cut  in  a  i^iral  form. 
The  thread  was  fast^ied  to  the  chimney-piece,  so 
that  the  pasteboard  drawn  out  in  a  spiral  form, 
came  near  to  the  edge  of  the  chimney.  The  con- 
stant current  of  warm  air,  heated  by  the  fire,  gave 
a  continued  circular  motion  to  the  pasteboard. 
This  warm  air  ascending  to  the  ceiling,  there 
spread,  and  kept  a  constant  motion  in  the  upp^ 
pmrt  of  the  air.  The  warm  air  thus  ascending, 
coming  into  contact  with  the  cool  walls,  and  being 
thereby  condensed,  becomes  heavier,  and. so  falls 
along  the  sides  of  the  walls.  Also  the  glass  in 
windows  being  exposed  to  the  temperature  of  the 
external  air,  in  cold  weather,  becomei^  colder  than 
any  other  part  of  the  room ;  the]:efore  more  sen- 
sibly descends,  as  may  be  seen  by  approaching  a 
Salted  bougie  to  a  window.    The  ^atne  is  then 
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cajl^  dovmvwds  by  tlie  air;  orif  tbe  Aum  is 
ejttinguished,  the  smoke  will  more  dearly  shew 
Ais  trudi,  by  descending  along  the  window  till  it 
neets  tiie  ur  of  an  equid  temperature.  This  will 
be  the  case  however  tight  the  window ;  and  Hie 
more  so,  the  brighter  and  stronger  the  fire  is,  and 
tile  colder  the  external  air ;  the  circulation  of  tins 
air  being  thereby  quickened.  This  accomite  for 
the  familiar  caution  of  avoiding  to  sit  in  or  near  a 
window.  This  circulation  of  the  air  is  yet  mon 
evidently  proved  by  the  following  instance :  When 
there  is  a  bright  strong  fire  in  a  close  room,  opth 
the  door  and  present  immediately  a  lighted  candle 
to  the  npper  part  Of  the  door-way,  the  flame  will 
bend  outward ;  though  warm  air  in  the  higher  part 
rushes  out,  lower  the  candle  gradually*  and  the 
strength  of  the  current  outward  will  lessen  by 
d^rees,  as  the  candle  is  lowered,  till  it  comes  to 
a  space  in  which  the  flame  shall  rise  upright :  con- 
tinue to  low^  the  candle  gradually,  and  then  the 
current  of  cold  air  inward  will  gradually  iacrease 
and  more  strongly,  bend  the  flame  of  tiie  candle 
^ward.  This  will  be  the  case  even  in  frosty  and 
windy  weather.  May  it  not  be  inferred  finom  tUfe 
circuTbstance  of  so  strong  a  current  of  air  out- 
wards in  the  upper  part  of  the  door-way,  that  an 
opening  over  or  in  the  npper  part  of  the  door  in 
the  ward  of  an  hospital  might  be  of  advantage, 
specialty  if  there  is  no  ventilating  flue  in  the 
ceiling?    By  such  means  a  drculation  of  the  air 
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it  ibe  upper  part  of  the  ward  could  be  conatauily 
Jceptup;  and  thereby  a  vent  would  be  given  tQ 
the  volatile  putrescent  particles.  Tliis  vent  might 
remain  open  at  all  times,  without  any  prejudice  to 
^patiente. 

What  is  said  on  this  subject  by  Dr.  John  Arm- 
^3^i^g»  ft  gentleman  no  less  remarkable  for  his 
teievolence  than  for  his  judgment  and  fine  taste^ 
mfiy  be  properly  mentioned  here.  **  A  constant 
circulation  of  fresh  air  is  so  necessary,  so  import- 
ant in  fevers,  and  in  all  feverish  disorders,  that  it 
ought  to  be  particularly  considered  in  the  con- 
struction of  houses.  It  would  be  well,  if  in  all  the 
apartments  of  every  house,  but  especially  in  bed- 
chambers, the  upp^r  sashes  of  every,  window  were 
contimd  to  let  down ;  for  by  this  means  the  ad- 
mmcn  of  fresh  air  would  at  all  times  be  perfectly 
safe ;  except  during  a  mw,  damp,  foggy  night ;  as 
die  body,  even  when  under  such  a  sweat  as  could 
not  without  danger  be  interrupted,  may  receive 
^  the  repealling,  restorative,  and  invigorating 
influence  of  the  air,  without  being  exposed  to  a 
stream  of  it ;  meantime,  where  this  is  wanting,  th$ 
best  method  to  supply  it,  is  by  drawing  the  bed- 
curtains  close,  now  and  then,  for  a  few  minutes  at 
a  tine,  virile  a  free  passage  is  made  to  the  foul 
air,  by  opening  the  doors  and  windows."  Medical 
£0sajfSf  page  22. 

'  The  mmous  vapors  that  fill  a  sick  room  are  not 
only  offensive  but  dangerous  to  those  who  con^ 
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tinue  in  it  for  any  time.  If  dangerous  to  people 
then  in  health,  how  detrimental  must  they  be  to 
one  oppressed  and  strutting  under  an  enfeebling 
disease !  It  is  a  common  thing  in  a  campaign  to 
distribute  the  sick  soldiers,  ill  of  malignant  fevers, 
in  open  bams,  where  the  putrid  Tolatile  poisom  is 
in  a  short  time  dissipated. 

There  is,  in  a  volume  of  the  Mimoires  et  Obeer- 
vations  recueilliespar  la  Sociiti  Economique  de  Berne, 
a  letter  concerning  the  health  of  the  inhabitants  of 
the  Pays  de  Vaud;  part  of  which  I  b^  to  present 
here  as  bearing  a  near  analogy  to  this  suligecti 
The  letter  is  written  by  a  most  accurate  and  judi- 
cious clergyman.  **  One  feet,**  says  he,  "  deserved 
to  be  noticed.  Taking  one  year  with  another, 
a  greater  proportional  number  always  die  in  towns 
than  in  villages.  But  whence  comes  it,  that  when 
epidemic  diseases  prevail,  the  mortality  takes  quite 
a  different  road ;  that  is,  it  is  much  more  const- 
;  derable  in  villages  than  in  towns  ?  I  have  tak^i 
great  pains  to  find  out  the  cause  of  this  pheno^ 
menon,  and  am  apt  to  impute  the  difference  to  the 
difference  of  habitations.  The  poor  in  cities  and 
great  towns  dwell  in  houses  originally  not  intended 
for  them ;  but  which  being  so  old  and  past  repair- 
ing, as  to  be  no  longer  tenantable  by  persons  aft 
their  ease,  fall  to  the  lot  of  the  low^  class  of 
people.  In  these  houses  the  rooms  are  spacious, 
cold  as  ice,  where  the  air  plays  freely  around,  with 
doors  and  windows  (iiat  do  not  half  shut    The 
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bAafaitante  of  these  shattered  houses  are  pitied; 
and  yet  the  yery  circumstance  of  thdr  being  oat 
<rf.  repair,  is  what  contribntes  to  the  health  of  those 
who  live  in  them,  and  facilitates  their  core  when 
diseases  ragn.'' 

The  more  I  see  of  hospitals,  the  more  I  am  con- 
vinced of  the  great  want  of  instructions  on  duly 
ventilating  them.  It  is  surprising  to  see  what 
HtUe  attention  has  been  paid  in  some  hospitals 
about  London  to  this  article,  which  have  been  buttt 
mice  the  importance  of  ventilation  has  been  well 
known.  In  all  of  them  there  is  too  great  a  dis- 
tance between  the  windows  and  the  ceilings, 
where  the  volatile  putrescent  particles  may  remain 
till  they  become  very  acrid.  With  pleasure  I  here 
do  justice  to  the  judgment  and  precaution  of 
Messrs.  Adam,  in  the  manner  of  ventilating  the 
great  room  built  by  them  for  the  mating  of  the 
Society  for  the  Encouragement  of  Arts,  &c.  by 
l^mng  spaces  between  the  panes  of  glass  in  the 
sky-lights,  the  panes  overlaying  each  other.  These 
spaces  being  concealed  from  the  eye,  do  not  alarm 
those  fearfiil  of  cold  air,  and  keep  the  room  con- 
stantly  sweet. 

The  hosfHtals  the  most  judiciously  built  in  this 
lespect,  which  I  have  seen,  are  diose  in  Philadd- 
(diia  and^  Lyons.  In  the  hospital  in  Philadd* 
phia  the'  wards  are  two  stories  high,  -with  two  roWQ 
of  windows  in  each,  the  ^iipp^  rcrw  being  kept 
g^Bteraily  ap&n :  and  the  windows  in  the  hoqpit^ 
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lit  Lyons  are  rery  lofty ;  so  that  the  upper 
Mmy  be  for  the  most  part  kept  open.  Both  b<w- 
pitals  are  by  this  means- perfectly  sweet ;  so  sweel^ 
Aat  a  military  gentleman,  who  went  with  me  into 
the  hospital  at  Lyons,  and  was  unaccustomed  to 
sick  rooms,  declared,  that  the  air  in  the  ward  was 
not  disagreeable  to  him,  though  it  contained  a  con- 
lad^tible  number  of  sick.  Indeed  they  were  kqst 
very  clean.  I  am  sofry  to  say  thk  is  not  the  ctie 
in  any  one  of  our  hospitals. 

The  naval  hosfHtal  at  Gibraltar  is  a  square, 
which  in  a  hot  climate  is  itself  a  great  imperfee- 
iion,  as  the  air  within  the  square  must  in  summer 
Specially  be  greatly  heated ;  and,  as  if  they  had 
Ifttudied  to  keep  the  cool  air  out  of  the  wards,  the 
windows  open  into  the  square  only:  whereas,  if 
the  west  side  had  been  left  open,  the  wards  might 
iMive  recdved  the  cool  breeses  from  the  bay.  The 
iick  are  lodged  in  long  galleries  not  sufficient 
^vided  to  have  tiie  patients  in  separate  wards, 
and  no  openings  to  carry  off  the  putrid  anr  lodged 
among  the  rafters  which  support  tlie  roof. 

On  my  arrival  in  tiie  island  of  Minorca,  as 
surgeon  to  the  royal  artillery  there,  I  was  sui^^nMl 
M  the  neglebt  of  my  predecessors  in  that  office^  lo 
r^ard  to  ventilating  the  hospital.  There  were  ne 
openings  in  the  wards  in  which  the  sick  lay,  but 
tile  windows  a&d  doors,  which  were  necessasfly 
liliat  every  night,  to  pievetrt  &e  irr^ularilies  sd- 
dim  migiH  he  c«i%  of.    Vfbme  efefmiiieB  bad 
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tbey  were  haSi  ap  to  prevent  Ae  expense  of 
:  and  Aub  dorm^  the  n^ht,  the  sick  lay  in  on 
dbeohitdy  conined  air.  The  consequmice  wa% 
t^Kt  when  the  nurse  opened  Ike  wards  in  the 
morning,  she  was  obliged  to  withdraw  instantly ; 
fiMT  tiie  higfaly-iitfected  air  oHen  brought  on  a 
iWBdIing.  In  this  case  I  applied  to  ow  most 
worthy  and  tngenions  cbirf  engineer,  the  late  CM. 
M aekellar,  for  leave  to  we  sach  means  as  raiglit 
create  a  circulation  of  air  in  all  the  wards.  la 
this  lie  readily  concurred,  and  ordered  Ae  iieces- 
Moy  alterations^ 

in  each  ward  in  which  the  flue  of  the  chmney 
mMoned,  an  opening  of  aboirt  four  or  five  inches 
s^iaare  was  made  through  the  wall  into  the  flue^ 
as  near  tbe  ceiling  as  possible.  Round  hdes  of 
sftont  three  inefaes  diameter  were  cut  low  in  eadi 
imty  covered  with  a  hiding  flap  to  shut  the  holes 
oeeaskMally:  in  some  of  Ae  wards  there  never 
hai  tieen  chimnmu  In  these,  holes  were  cot 
Ihraagh  the  wall  close  to  the  cefling,  whidi  open- 
ed into  a  eommon  passage :  and  wiMi  two  sncli 
wnrAs  were  contiguous,  a  hde  was  cut  through  the 
#ridjng  wall  as  weH  as  in  tiie  door  of  each  waiiL 
teaof  the  wards  m  wych  there  had  not  hem  a 
^Mamejy  and  which  was  arched  with  stones,  was 
eonslantly  ao  damp  that  no  use  was  miide  of  it; 
Hie  w«dls  and  arch  were  cova^  widi  green  moss. 
3bey  were  'aftwwards  scraped  to  dear  Iton  of 
tiie:aoai- wliieh  retakied  moistute,  and  Aen  co* 
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vered  with  Hme.  This  room  became  so  dry,  that 
thoa^  locked  np  for  three  months,  dming  which 
I  was  confined  with  the  gout,  books  and  papers 
which  had  remained  in  it,  were  at  the  end  of  that 
time  perfectly  dry.  The  generally  agreeable  e^ 
fects  of  this  openii^  can  scarcely  be  conceived: 
the  wards,  and  indeed  die  whole  hospital  bdng 
tendered  perfectly  sweet,  greatly  to  the  benefit 
of  the  sick,  as  well  as  to  the  pleasure  of  the  at- 
tendants. 

The  barracks  in  the  square  of  the  castle  SL 
Phtlip,  in  which  are  lodged  the  detachment  of  the 
r^ment  of  artillery  doing  duty  there,  are  dry^ 
except  that  being  built  of  stone,  diey  collect  moist- 
ure on  every  sudden  change  of  the  air  firom  cold 
to  warm.  Each  barrack  opens  into  the  square, 
send  is  divided  into  three  apartments.  The  part 
next  th^  door  has  the  whole  height,  and  in  it  their 
arms  and  necessaries  are  kept  The  inner  part 
being  about  one-half,  is  divided  into  two  floors. 
In  the  lowar  room  they  cook,  each  barrack  having 
a  mess  or  family  in  it,  some  oi  whom  sleep  in  it 
The  fire,  and  the  firee  access  between  it  and  the 
door,  keep  up  a  due  circulation  here.  In  the 
upp^  room  most  of  the  iaexk  sleep  under  a  stone 
ardi,  the  room  being  little  more  than  six  ioet  high 
in  the  centre,  and  therefore  much  lower  in  the 
aides.  Under  th«kt  arch  fix>m  four  to  six  or  eagbt 
persons,  sleep,  especially  when  there  are  children. 
This  room  is  very  stifling,  there  being  little  drcu- 
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lation  of  air  in  it,  more  especially  in  calm  waim 
iieather,  such  as  the  nights  g^ierally  are  ^ere  in 
summer.  In  order  to  create  a  circulatibn  of  air 
in  tills  npp&t  room,  openings  were  made  into  tiie 
flues  of  the  chimnies  of  the  lower  room  as  near 
the  centre  of  the  arch  as  possible,  the  chimnies 
bemg  in  the  comer  of  the  rooms  below.  ,  In  gene^ 
ral  these  openings  drew  yery  well,  and  gave  great 
relief,  especially  to  those  who  had  weak  or  dis- 
eased lungs.  The  proper  remedy  here  would 
hare  been  to  have  had  small  flues  made  near  the 
ftnes  of  the  chimnies  below,  could  it  have  been 
4(me.  This  measure  is  too  much  neglected  in  all 
barracks. 

Whoever  may  on  any  fiiture  occasion  have  the 
direction  of  military  hospitals,  is  already  furnished 
mth  such  judicious  directions  by  ihy  learned 
laeiids  Sir  John  Pringle,  fiart  and  Dr.  Donald 
llunro,^that,  were  I  to  say  any  thing  on  that  sub- 
let, I  could  only  copy  whole  pages  from  ^em. 
S^  Jc^  Pringle's  speech  on  giving  the  gold  medal 
of  the  Rojral  Society  to  Captain  Cook,  in  which 
he  took  occasion  to  point  out  the  means  of  pre- 
Mmng  tiie  health  of  seamen,  is  equally  deserving 
of  itomtneiidatton. 

The  healthiness  of  buildings  does  not  perhaps 
dqpend more  on  the  due  v^itilaftion of  therooms, 
llian  itd<^.on  the  dryness  of  the  situation,  and 
of  ihe  Amndatioii.  Sir  John  Pidingle,  in  the  first 
p0i4*of  Ut  ''  Observatimi  on  the  DiscOm  qf  ike 
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Amy,''  has  given  several  instances  of  thk 
Bkit  as  every  man  who  regards  his  own  life 
health,  or  the  lives  and  health  of  others,  shonkl 
be  well  acquainted  with  that  woiiL,  I  shall  refer  to 
the  original.  I  have  often  lamCTited  that  the  first 
pavt  of  that  book,  describing  the  natural  conse* 
quences  of  the  situation  of  places  and  their  eStdH 
on  health,  has  not  be^i  published  separately; 
because  it  might  tfiereby  become  of  more  general 
use  to  every  man  who  leads  a  country  life,  er 
resorts  diither  frequently  to  enjoy  quiet ;  for,  beng 
part  of  a  book  professedly  treating  of  diseases^ 
few  think  of  consulting  it,  except  those  whose 
business  it  is  to  cure  diseases. 

Howevtf  inviting  the  situation  may  be,  and 
whatever  may  be  the  quality  of  the  ground  on 
which  houses  are  built,  generally  drains  should  be 
made  all  round  the  house  deeper  than  Ihe  fom* 
dation  of  the  building,  to  cairy  off  the  superfluoua 
moisture :  even  the  moisture  diat  may  be  lodged 
under  ground  ;  for  it  is  essentially  necessary  that 
die  lower  part  of  the  house  be  kept  comtinoaMy 
dry. 

Hie  advantages  of  drains  or  sewers  are  lenark* 
ably  felt  in  London,  which  before  the  fire  of  Loafr> 
don,  was  fi^uently  afflicted  with  contagious  ma- 
Kgiiant  fevers.  Before  that  pmod  all  the  waste 
water  and  filth  remained  above  ground ;  and  tie 
people,  as  Erasmus  complamed,  were  very  inat- 
tenthe  to  keefMug  their  houses  <^aA.'  Iliewoodt^ 
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proytttoi  io  onieh  OY6r  <iie  then  very  aar* 
streets^  tiMit  the  air  becaime  almost  stagnant^ 
must  have  been  loaded  with  putrid  efflBTia^ 
ijbae  being  very  litde  circulation  or  cwieBt  in  the 
«r  thus  confined  to  carry  off  these  effluvia. 

Before  tike  city  was  rebuilt,  that  ingenious  arclu* 
tect  Sir  Ckiistopha*  Wren,  planned  and  built  the 
common  sewers,  as  they  continue  to  this  day :  an4 
tibey  are  a  lasting  monument  of  his  judgment  and 
sgUention  to  the  health  and  wd&re  of  its  inhabit* 
ante.  These,  together  with  the  removal  of  8%as  and 
fliga-posts,  new  paving  and  deansing  the  streets^ 
luure  been  attended  with  such  happy  effects^  that 
London  and  Westminster  are  now  ranked  among 
tiie  most  healthy  spots  in  the  island,  for  grown 
{KTSOns  whose  lui^  can  bear  the  cloud  of  smoke 
which  generally  hovers  over  them :  and  thus  the 
apparaitgreat  calamity  of  a  fire  became  a  singular 
hicsaing  to  the  dty  of  Liondon* 
,    The  quantity  of  water  broogl]^  into  the  city  by 
the  New  River  and  other  water-works,  which  runs 
daily  to  waste,  helps  to  deanse  and  keep  the 
common  sewers  sweet,  and  thereby  contributes 
nmoh  to  the  healthiness  of  the  city.     Though 
fcveign  to  the  subject,  it  may  be  observed,  that 
till  ^  Rertoration  there  were  few  gardens  aboiA 
licmdon  for  supplying  kitchen  herbs.    These  be- 
came more  numerous  after  that  period,  and  stitt 
ipore  so  after  die  Revohition ;  a  number  of  Dtttdi 
faiitaors  coming  to  England  at  that  time*    The 
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quantity  of  r^etaUesr  supplied  by  these  gardeud 
contribute  greatly  to  the  healthiness  c^  the  citi- 
zens. 

Rome  would  not  perhaps  have  become  mistress 
of  so  extraordinary  an  empire,  situated  as  that  city 
is  near, marshy  grounds,  had  not  the  common 
sewers,  which  still  attract  the  admiration  of  ail 
travellers,  been  so  early  and  judiciously  built  by 
Tarquinius  Priscus,  who  may  for  that  reason  be 
called  a  second  founder  of  Rome.  The  anci^ 
Romans  were  particularly  attentive  to  the  draining 
and  cultivating  of  these  marshes,  and  they  s^on 
became  the  granary  of  ancient  Rome  :'but  being 
n^lected  during  the  invasions  of  the  barfoarouB 
nations,  they  are  now  the  reproach  and  just  chas- 
tisement of  the  supine  indolence  and  inactivity  of 
the  modem  Romans. 

Gravel,  which  is  generally  reckoned  a  dry  and 
healthy  foundation  to  build  upon,  is  found  by  expe- 
rience not  to  deserve  that  character  at  all  times, 
unless  deep  drains  are  made  to  carry  off  the  water 
of  heavy  rains  long  continued :  for  by  such  rains 
the  gravel  may  be  so  chaiged  with  water,  especially 
in  flat  grounds,  that  the  lower  parts  of  the  houses 
erected  on  such  soils  may  prove  damp.  In  all  the 
flat  grounds  along  the  Thames  the  cellars  are  often 
filled  vrith  water  after  heavy  rains ;  and  if  the  water 
continues  there  stagnant,  till  the  animal  or  v€;ge- 
table  substances  mixed  vdth  it  begin  to  pubify, 
aches,  agues,  and  putrid  fevers  are  the  ne^ural 
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coBsequeiicM.  Though  Kenmigtcm  palace  stands 
high,  and  on  a  declivity,  yet  when  King  George  the 
Second  Continued  there  till  late  in  October,  the 
lower  pi^irts  of  the  house  became  damp,  occasioned 
hy  the  want  of  drains ;  aad  the  servants  became 
aguish.  StoD|es  which  absorb  and  retain  water,  as 
Che  Cmtioon  stone  in  Minorca  do,  are  in  this  resfiect 
similar  to  gravel.  There  was  a  remarkable  inr 
rtance  of  this  in  a  magazine  cut  out  of  a  solid  rock 
of  Cantoan  stone  in  Georgetown,  in  Mhiorca.  The 
mag^ine  was  covered  with  a  wdl-limed  arch  and 
lo^  Yet  when  the  winter  raios  b^gan  to  fall  in 
November^  ttbd  magazine  was  filled  with  water,  aa 
high  as  it  was  cut  out  of  the  rock.  When  drain» 
1ve9:e  made  to  carry  off  the  water,  the  magazine 
then  became  and  continued  to  be  sufficiently  diy. 
Af^ht  not  low  grounds  on  the  banks  of  rivers» 
similar  to  those  in  Flanders,  and  so  justly  abd  ju- 
diciously complained  of  by  Sir  John  Pnngle,  be 
rendered  more  healthy,  by  drains  dug  as  deep  as 
low-water  mark  in  the  adjacent  rivers?  Sluices 
might  he  made  in  the  banks  of  the  river,  to  prevent 
the  tides  Cf  floods  firom  entering  into  the  drains.  It 
would  be  advissd>le  to  cover  the  drains,  to  prevent 
the  noxious  vapors  arising  fix>m  putrid  ^imal  or 
vegetable  substances,  which  generally  rot  in  open 
ditches.  The  earth  throvm  out  of  the  drains  might 
serve  to  cover  them,  when  the  channels  for  carry/- 
iilg  off  the  wat^r  are  properly  constructed.    By 
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imesm  no  mxrhct  would  be  lost  for  the  growth 
of  T^^etables. 

Willows,  alders,  and  such  trees  as  delight  in  a 
moist  or  wet  soil,  may  be  planted  on  the  banks  of 
ditches,  if  any  such  are  permitted  to  remain  open, 
that  their  leaves  may  correct  the  poteid  vapora 
ariamg  from  the  stagnant  water  in  the  ditches.  I 
ter,  howerer,  that  in  the  autumn,  when  the  efiecit 
of  putrid  vi^rs  are  most  severely  felt,  the  leaves 
of  diese  trees,  being  then  hardened  by  age,  may  m 
a  great  measure  lose  the  power  of  con-ecting  die 
putrid  vapors.  The  late  summer  shoots  may 
afford  aid  till  the  eqmnoxial  rains  dear  the  ditches 
of  all  filth.  That  trees  have  not  the  power  of 
proving  an  effectual  remedy  against  these  putrid 
exhalations,  the  fiequency  of  agues  in  the  low 
countries,  in  every  such  season,  is  a  sufficient  proof. 
If  such  trees  grow  on  the  banks  of  ditches,  they 
Aould  be  kept  in  a  pollard  state,  to  admit  of  a  fin^e 
circulation  of  air. 

An  observation  of  Br.  Franklin's  deserves  a 
place  here,  especially  as  k  is  not  generally  at* 
tended  to.  The  opinion  is  indeed  agaii^  it.  Hie 
kanksof  rivera  which  have  a  quick  motion,  and 
tun  on  a  clear  sandy  bottom,  are  very  agreeable 
«id  healthy  situations:  but  the  sides  of  rivers 
which  have  oozy  bottoms,  or  marshy  banks,  or 
whidi  are  in  the  ne^hborhood  of  extensivo 
nMmhes,  are  to  be  avoided.    Wlmi  necessity  or 
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9BY  peculiar  advaatage  obliges  people  to  build 
wsax  such  bad  neighbors,  the  south  side,  says  the 
Doctor,  is  the  most  eligible;  because  the  warm 
southerly  winds,  which  promote  a  tendency  to 
putrefaction,  and  are  the  most  frequent,  blow  the 
noxious  vapors  from  the  buildings ;  whereas  the 
Qorth^ly  winds,  which  blow  but  seldom  compared 
with  the  ibrma-,  and  which  generally  Wow  strongly, 
diock  putre£actioii,  and  speedily  carry  off  noxious 
vapors. 

It  is  now  Well  known  that  the  stench  arising 
fMBOk  stationary  privies,  may  be  preventefi  by  a 
i^i^ap  and  easy  method.  The  excrements  may 
be  received  in  tubs,  so  closely  connected  with  the 
seat,  that  no  air  can  pass.  The  lower  ends  of  the 
tub  should  be  sunk  below  the  surface  of  water  con* 
tmoed  in  jm>per  cisterns.  The  excrements  are 
soon  dissolved  in  water,  and  so  carried  off,  every 
time  the  privy  is  washed^  which  should  be  as  often  as 
it  is  used. 

In  towns  the  stench  of  the  common  sewers  is 
sometimes  very  o0ensive.  This  may  be  prevented 
by  interrupting  the  current  of  air  through  them  by 
means  of  stink-traps ;  the  construction  and  utility 
of  which,  are  of  late  years  well  known  in  London. 
As  sand  or  other  filth  may  be  apt  to  lodge  in  the 
deepened  place,  it  should  be  so  contrived,  as  to 
be  easily  come  at,  in  order  to  dear  away  every 
oihstructicm. 

Let  me  add  here  to  the  method  of  correcting  bad 

VOL.  II.  N 
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water,  proposed  by  Dr.  Munro,  in  his  Essay  en 
the  Means  ofpraerving  the  Health  of  Soldiers,  the 
following  easy  method  of  keeping  water  clear  and 
sweet,  ascertained  by  several  experiments,  made 
some  years  ago  by  the  Society  for  the  Encourage- 
ment of  Arts,  &c,  in  London.  The  method  is  to 
mix  clay  with  the  water  in  such  quantities,  that 
when  the  clay  is  dissolved,  the  hand  immersed 
under  the  surface  of  the  water  shall  not  be  seen. 
The  clay  subsiding,  carries  down  with  it  all  the 
impurities,  and,  in  a  manner  burying  them,  pre- 
vents their  communicating  any  bad  taste  or  smell 
to  the  water,  which  thereby  continues  long  clear 
and  sweet.  Clay  may  probably  correct  stagnant 
water,  and  thereby  preserve  it  clear  and  good  in 
dry  seasons,  and  may  thus  become  very  useful, 
where  there  is  no  running  water.  If  any  bad  taste 
or  smell  remains  after  the  use  of  the  clay,  it  may 
be  carried  off  by  one  of  the  ventilators  recom- 
mended for  that  purpose  by  the  Rev.  Dr.  Hales. 
The  clear  water  may  be  drawn  off  by  a  siphon  or 
a  cock,  placed  high  enough  not  to  touch  the 
clay.  A.  S. 


ON  RAIN. 

Extract  of  a  Letter  to  Dr.  Perdval,  1771. 

"  On  my  return  to  London  I  found  your  favor 

of  the  16th  May,  (1771.)    I  wish  I  could,  as  you 

desire,  give  you  a  better  explanation  of  the  pheno- 
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menon  in  question,  since  you  seem  not  quite  satis- 
fled  with  your  own ;  but  I  think  we  want  more 
and  a  greats  yariety  of  experiments  in  different 
cnrcumstances,  to  enable  us  to  fonn  a  th<MX>ughly 
satisfactory  hypothesis.  Not  liiat  I  make  the  least 
doubt  of  the  fiacts  already  related,  as  I  know  both 
Liord  Charles  Cavendish  and  Dr.  Heberden  to  be 
very  accurate  experimenters:  but  I  wish  to  know 
tbe  event  of  the  trials  proposed  in  your  six  queries; 
and  also,  whether  in  the  same  place  where  the 
lower  vessel  receives  nearly  twice  the  quantity  of 
water  that  is  received  by  the  upper,  a  third  vessel 
placed  at  half  the  height  will  receive  a  quantity 
proportionable.  I  will,  however,  endeavor  to  ex- 
plain to  you  what  occurred  to  me,  when  I  first 
beard  of  the  fact 

I  suppose  it  will  be  generally  allowed,  on  a  lit- 
tie  consideration  of  the  subject,  that  scarce  any 
drop  of  water  was,  when  it  began  to  fall  from  the 
clouds,  of  a  magnitude  equal  to  that  it  has  acquired 
when  it  arrives  at  the  earth ;  the  same  of  the  se- 
veral pieces  of  hail;  because  they  are  often  so 
large  and  weighty,  that  we  cannot  conceive  a  pos- 
sibility of  their  being  suspended  in  the  air,  and  re- 
maining at  rest  there  for  any  time,  how  small 
soever ;  nor  do  we  conceive  any  means  of  forming 
them  so  large,  before  they  set  out  to  fell.  It  seems 
iti&i,  that  each  beginning  drop,  and  particle  of 
hail,  receives  continual  addition  in  its  progress 
downwards*    This  may  be  several  ways :  by  the 
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union  of  numbers  in  tiidr  conrBe,  «o  ^bat  kUboA 
was  at  first  only  a  descending  mist,  becomes  a 
shower ;  or  by  each  particle  in  its  descent  throng^ 
aur  fliat  contains  a  great  quantity  of  dissolved 
water,  striking  against,  attaching  to  itsd^  abd 
carrying  down  with  it,  such  particles  of  that  dis- 
solved water  as  happen  to  be  in  its  way;  ot  alr 
tracting  to  itself  such  as  do  not  lie  directly  in  its 
course,  by  its  diffierait  state  witb  regard  dither  to 
conunon  or  dectric  fire;  or  by  all  these  causes 
united. 

In  the  first  place,  by  die  uniting  of  numbers, 
larger  drops  might  be  made,  but  the  quantity  £edling 
in  the  samespace  would  be  the  same  at  all  heights; 
unless,  as  you  mention,  the  whole  should  be  con- 
tracted in  falling,  the  lines  described  by  all  the 
drops  converging,  so  that  what  set  out  to  fall  finom 
a  doud  of  many  thousand  acres,  should  reach  the 
earth  in  perhaps  a  tiiird  of  that  extent,  of  which  I 
somewhat  doubt  In  the  other  cases  we  have  two 
experiments. 

1.  A  dry  glass  bottle,  filled  with  very  cold  water, 
in  a  warm  day,  vnll  presendy  collect  firom  the 
seemingly  dry  air  that  surrounds  it,  a  quantity  of 
water  that  shall  cover  its  surface  and  run  down  its 
sides ;  which  perhaps  is  done  by  tbe  power  vrfaeie- 
with  the  cold  water  attracts  the  fluid  common 
fire,  that  had  been  united  with  the  dissolved  waler 
in  the  air,  and  drawing  that  fire  through  die  glass 
into  itself,  leaves  the  water  <»  the  outside. 
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4.  An  electrified  body  left  in  a  room  for  some 
time,  will  be  more  covered  with  dust  than  other 
Imm&s  in  the  same  room  not  electrified ;  which 
dnst  seems  to  be  attracted  firom  the  circmnan^ient 
iir. 

Now  we  all  know  that  rain,  even  in  our  hottest 
days,  comes  fix>m  a  very  cold  r^on.  Its  falling^ 
sometimes  in  the  form  of  ice  shows  this  clearly ; 
and  perhaps  even  the  rain  is  snow  or  ice  when  it 
first  moves  downwards,  though  thawed  in  falling : 
and  we  know  that  the  drops  of  rain  are  often  elec- 
trified. But  those  causes  of  addition  to  each  drop 
<tf  water,  or  piece  of  hail,  one  would  think  could 
not  long  continue  to  produce  the  same  effect;  since 
^  air  through  which  the  drops  must  fall,  must 
8oon  be  stripped  of  its  previously  dissolved  water,, 
so  as  to  be  no  longer  capable  of  augmenting  thettu 
Indeed  very  heavy  showers  of  either  are  never  of 
long  continuance,  but  moderate  rains  often  con* 
thine  so  long  as  to  puzzle  this  hypothesis :  90  that 
upon  the  whole  I  think,  as  I  intimated  before,  that 
we  are  yet  hardly  ripe  for  making  one. 


EEPOBT   ON    LIOHTNINe    CONDUCTORS     FOR   TB£ 
POWDER  MAGAZINES  AT  PURFLEET. 

To  THE  President  and  Council  of  the  Rotal 
Society. 
(Drarni^  up  by  B.  Franklin,  Jug.  £1, 1772*; 
GjUITLEBfBN, 

The  Sodfity  being  consoltod  by  the  Board  of 
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Ordnance,  on  the  propriety  of  fixing  conductors 
for  securing  the  Powder  Magazines  at  Purfleet 
fiom  lightning,  and,  having  thereupon  done  us  the 
honor  of  appointing  us  a  committee  to  consider  the 
same  and  report  our  opinion,  we  have  accordingly 
visited  those  buildings,  and  examined  with  care 
and  attention  their  situation,  construdion,  and 
circumstances,  which  we  find  as  follows : — 

They  are  five  in  number,  each  about  150  feet 
long,  about  52  feet  vride,  built  of  brick,  arched 
linder  the  roof,  which  in  one  of  them  is  slated  with 
a  coping  of  lead  22  inches  wide  on  the  ridge,  firom 
end  to  end ;  and  the  others,  we  were  informed,  are 
soon  to  be  covered  in  the  same  manner.  They 
stand  parallel  to  each  other,  at  about  57  feet  dis* 
tancc,  and  are  founded  on  a  chalk  rock  about 
100  feet  from  the  river,  which  rises,  in  high  tides, 
within  a  few  inches  of  the  level  of  the  ground,  its 
brackish  water  also  soaking  through  to  the  wells 
that  are  dug  near  the  buildings. 

The  barrels  of  powder,  when  the  magazines  sxe 
full,  lie  piled  on  each  other  up  to  the  spring  of  the 
arches ;  and  there  are  four  copper  hoops  on  each 
barrel,  which,  with  a  number  of  perpendicular  iron 
bars  (that  come  down  through  the  arches  to  sup- 
port a  long  grooved  piece  of  timber,  wherein  the 
crane  was  usually  moved  and  guided  to  any  part 
where  it  was  wanted),  formed  broken  conductors, 
within  the  building,  the  more  dangerous  jfrom  their 
being  incomplete ;  as  the  explosion  firom  hoop  to 
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hoop  in  the  passage  of  lightning  drawn  down 
through  the  bars  among  the  barrels,  might  easily 
ha{^n  to  fire  the  powder  contained  in  them :  but 
the  workmen  were  removing  all  those  iron  bars  (by 
the  advice  of  some  members  of  the  society  who  had 
been  previously  consulted);  a  measure  we  very 
much  approve  of. 

On  an  elevated  ground,  nearly  equal  in  height 
ivith  the  tops  of  the  magazines,  and  150  yards  from 
them,  is  the  house  wherein  the  board  usually  meet: 
it  is  a  lofty  building,  with  a  pointed  hip  roof,  the 
copings  of  lead  dovm  to  the  gutters;  whence 
leaden  pipes  descend  at  each  end  of  the  buildings 
into  the  water  of  two  wells  40  feet  deep,  for  the 
purpose  of  conveying  water  forced  up  by  engines 
to  a  dstem  in  the  roof. 

There  is  also  a  proof-house  adjoining  to  the  end 
of  one  of  the  magazines ;  and  a  clock-house  at  the 
distance  of  feet  from  them,  which  has  a  wea- 

ther-cock on  an  iron  spindle,  and  probably  some 
incomplete  conductors  within,  such  as  the  wire 
usually  extending  up  firom  a  clock  to  its  hammer^ 
the  clock,  pendulum,  rod,  &c.  < 

The  blowing-up  of  a  magazine  of  gunpowder  by 
li^tning  within  a  few  years  past  at  Brescia  in 
Italy,  which  d^nolished  a  considerable  part  of  the 
town  with  the  loss  of  many  lives,  does  in  our  opi- 
nion strongly  m^e  the  propriety  of  guarding  such 
magazines  fix)m  that  kind  of  danger.  And  since  it 
is  now  well  known  firom  many  observations^  that 
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metals  have  the  propCTty  of  conducting,  and  a 
method  has  been  discovered  of  using  that  property 
for  the  security  of  buildings,  by  so  disposing  and 
fixing  iron  rods,  as  to  receive  and  convey  safely 
avFay  such  lightning  as  might  otherwise  have  da- 
maged them,  which  method  has  been  practised 
near  20  years  in  many  places,  and  attended  with 
success  in  all  the  instances  that  have  come  to  our 
knowledge,  we  cannot  therefore  but  think  it  ad- 
visable to  provide  conductors  of  that  kind  fo^  tiie 
magazines  in  question. 

In  common  cases  it  has  been  judged  sufficient, 
if  the  lower  part  of  the  conductor  were  sunk  three 
or  four  feet  into  the  ground  till  it  came  to  moist 
earth ;  but  tliis  being  a  case  of  the  greatest  import- 
ance, we  are  of  opinion  that  greater  precaution 
should  be  taken.  Therefore  we  would  advise,  that 
at  each  end  of  each  magazine  a  well  should  be  dug 
in  or  through  the  chalk,  so  deep  as  to  hare  ki  it 
at  least  4  feet  of  standing  water.  FVora  the  bot- 
tom of  this  water  should  rise  a  piece  of  leaden  pipe 
to  or  near  the  surface  of  the  ground,  where  it 
should  be  strongly  joined  to  the  end  of  an  upright 
iron  bar,  an  inch  and  a  half  in  diameter,  fastened 
to  the  wall  by  leaden  straps,  and  extending  ten 
feet  above  the  ridge  of  the  building,  tapering  fiwn 
the  ridge  upwards  to  a  sharp  point;  the  nppei*  18 
inches  to  be  copper,  the  iron  to  be  painted. 

We  mention  lead  for  the  under-ground  pftrt  of 
the  conductor,  as  less  liaWe  to  rust  in  water  txkd 
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moist  places,  in  the  form  of  a  pipe,  as  giving 
greater  stiffness  for  the  substance ;  and  iron  for  the 
part  abore  ground,  as  stronger  and  less  likely  to  be 
cut  away.  The  pieces  of  which  the  bar  may  be 
composed  should  be  screwed  strongly  into  each 
other  by  a  close  joint,  with  a  thin  plate  of  lead  be- 
tween the  shoulders,  to  make  the  joining  or  con- 
tmuation  of  metal  more  perfect.  Each  rod,  in 
passing  above  the  ridge,  should  be  strongly  and 
closely  connected  by  iron  or  lead,  or  both,  with 
Ae  leaden  coping  of  the  roof,  whereby  a  commu- 
nication of  metal  will  be  made  between  the  two 
bars  of  each  building,  for  a  more  free  and  easy 
conducting  of  the  lightning  into  the  earth. 

We  also  advise,  in  consideration  of  the  great 
lei^^  of  the  buildings,  that  two  wells  of  the  same 
deptfi  with  the  others,  should  be  dug  withm  12 
feet  of  the  doors  of  the  two  outside  magazines ; 
that  is  to  say,  one  of  them  on  the  north  side  of  the 
north  tiatlding,  the  other  on  the  south  side  of  the 
sondi  building ;  from  the  bottoms  of  which  wdls 
i^miiar  conductors  should  be  carried  up  to  the 
Mves,  there  joining  well  with  a  plate  of  lead  ex^ 
tending  on  the  roof  up  to  the  leaden  coping  of  the 
ridge,  t^  said  plate  of  lead  being  of  equal  sub- 
stance wfA  that  of  the  coping. 

We  are  further  of  opinion,  that  it  will  be  right  to 
form  a  connnunication  of  lead  from  the  top  of  the 
chimney  of  the  proof-house  to  the  lead  on  its  ridge, 
and  thence  to  the  lead  on  the  ridge  of  the  coiridor, 
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and  dience  to  the  iron  conductor  of  the  adjacent 
end  of  the  magazine ;  and  also  to  fix  a  conductor 
firom  the  bottom  of  the  weather-cock  spindle  of  the 
clock-house  down  on  the  outside  of  that  building 
into  the  moist  earth. 

As  to  the  board-house,  we  think  it  already  well 
furnished  with  conductors  by  the  seyeral  leaden 
communications  above  mentioned,  from  the  point 
of  the  roof  down  into  the  water,  and  that  by  its 
hdght  and  proximity  it  may  be  some  security  to 
the  buildings  below  it :  we  therefore  propose  no 
odier  conductor  for  that  building,  ai\jl  only  advise 
erecting  a  pointed  rod  on  the  summit,  similar  to 
those  before  described,  and  communicating  with 
those  conductors. 

To  these  directions  we  would  add  a  caution,  that 
in  all  future  alterations  or  repairs  of  the  buildings, 
special  care  be  tdkea  that  the  metalline  communi- 
cations are  not  cut  off  or  removed. 

It  remains  that  we  express  our  acknowledg- 
ments to  Sir  Charles  Frederick,  surveyor-general 
of  the  ordnance,  for  the  obliging  attention  with 
which  he  entertained  and  accommodated  us  on  the 
day  of  our  inquiry.  With  very  great  respect  we 
are,  gentlemen,  your  most  obedient  humble  ser- 
vants, (Signed)  H.  Cavendish, 

William  Watson, 
B.  Franklin, 

Aug.  21,  1772.  J.  Robertson. 
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EXPERIMENTS^  OBSERyATIONSj  AND  FACTS  RELA- 
TIVE TO  THE  UTILITY  OP  LONG  POINTED  RODS, 
Foi  SECURING  BUILDINGS  FROM  DAMAGE  BY 
STROKES  OF  LIGHTNING.' 

'  Aug.  27,  1772. 

EXPERIMENT   I. 

T^  prime  conductor  of  an  electric  raachine, 
A.  B.f  being  supported  about  lOj  inches  abdve 
the  table  by  a  i/vax-stand,  and  under  it  erected  a 
pointed  wire  7^  inches  high,  and  ^  of  an  inch  thick, 
taperftig  to  a  sharp  point,  and  commonicating  with 
the  t^ble:  when  the  paint  (being  uppermost)  is 
covered  by  the  end  of  a  finger,  the  conductor  may 
be  fun  charged,  and  the  electrometer  c^  will  rise 
to  the  height  indicating  a  full  chaise:  but  the 
momebt  th#  point  is  uncovered,  the  ball  of  the  elec- 
tromeier  drops,  showing  the  prime  conductor  to 
be  inslantly  discharged  and  nearly  emptied  of  its 
electricity.  Turn  the  wire,  its  bbmt  end  upwards, 
(whici  represents  an  unpointed  bar,)  and  no  such 
e£^t '  follows,  the  electrometer  remaining  at  its 
usual  height  when  the  prime  conductor  is  charged. 

Ob^rvation. —  What  quantity  x^i  lightning  a  hi(^ 
pointed  rod  well  communicating  wkh  tiie  eatth 
may  be  expected  to  dischsM^e  from  the  cloods 


'  Read  at  the  committee  appointed  to  consider  the  erecttng 
condocfon  to  secure  the  magasmes  at  Purfleet.  Aug.  ftf,  1772. 
*  See  Plate  2.  ^  Mr.  Heuley'f . 
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silently  in  a  short  time,  is  yet  unknown ;  but  I 
have  reason,  from  a  particular  fact,  to  think  it  may 
at  times  be  very  great  In  Philadelphia  I  had  such 
a  rod  fixed  to  the  top  of  my  chimney,  and  extend- 
ing about  nine  feet  above  it.  From  the  foot  of  this 
rod,  a  wire  (the  thickness  of  a  goose-quiU)  came 
through  a  covered  glass  tube  in  the  roof,  and  down 
dirough  the  well  of  the  staircase ;  the  lower  end 
connected  with  the  iron  spear  of  a  puinp.  On  the 
staircase  opposite  to  my  diamber-door,  the  wire 
was  divided ;  the  ends  separated  about  six  inches, 
a  little  bell  on  each  ^id ;  and  between  the  bells  a 
Utile  brass  ball  suspended  by  a  silk  thread,  to  (day 
between  and  strike  the  bells  when  clouds  passed 
with  electricity  in  them.  After  having  fi^uently 
drawn  sparks  and  charged  bottles  fi*om  the  bdl  oi 
tiie  upper  wire,  I  was  one  nigfaf"  awaked  by  loud 
tracks  on  the  staircase.  Starting  up  and  opening 
the  door,  I  perceived  that  the  brass  ball,  instead  of 
vibrating  as  usual  between  the  bells,  was  repelled 
and  kept  at  a  distance  from  both ;  while  the  fee 
passed  sometimes  in  very  large  quick  cracks  fimn 
bell  to  bell,  and  sometimes  in  a  continued  dense 
white  stream,  seemingly  as  large  as  my  finger; 
whereby  the  whole  staircase  was  enlightened  as 
with  sun-shine,  so  that  one  might  see  to  pick  op  a 
pin/    And  from  the  apparent  quantity  dais  dis- 

'  Mr.  De  Roouui  taw  stiH  greater  quantities  oi  figbtniog 
brought  down  by  the  wii«  of  bis  kite.    He  had  *'  ezplosions 
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chaiged,  I  cannot  but  ccmceire  that  a  number '  oi 
such  conductors  must  considerably  lessen  that  of 
any  approaching  cloud,  before  it  comes  so  near  as 
to  deliver  its  contents  in  a  general  stroke : — an 
eff^t  not  to  be  expected  from  bars  unpointed,  if 
the  above  experiment  with  the  blunt  end  of  the  wire 
is  deemed  pertinent  to  the  case. 

EXPERIMENT  II. 

The  pointed  wire  under  the  prime  conductor 
continuing  of  the  same  height,  pinch  it  between  the 
thumb  and  finger  near  the  top,  so  bs  just  to  conceal 
the  point ;  then  turning  the  globe,  the  electrometer 
will  rise  and  mark  the  full  chaise.  Slip  the  fingers 
down  so  as  to  discover  about  half  an  inch  of  the 
wire,  then  anoth^  half  inch,  and  then  another ; 
at  every  6ne  of  these  motions,  discovering  more  and 
more  of  the  pointed  wire :  you  will  see  the  elec- 

firom  it,  the  noise  of  which  greatly  resembled  that  of  thunder^ 
and  were  heatd  (from  without)  into  the  heart  of  the  city,  not- 
widistaading  the  various  noises  there.  The  fire  seen  at  the  in- 
stant of  the  explosion  bad  the  shape  of  a  spindle  eight  inches 
long  and  five  lines  in  diameter.  Yet  from  the  time  of  the  explo- 
sion to  the  end  of  the  experiment,  no  lightning  was  seen  above, 
nor  any  thunder  heard.  At  another  time  the  streams  of  fiit 
issuing  from  it  were  observed  to  be  an  mch  thick  and  ten  feet 
long/'— Sec  Dr.  PrUttk^M  Hutory  of   Ekdrieity,    pages 

'  Twelve  were  proposed  on  and  near  the  magazines  at  Pnr- 
leet. 
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trometer  fall  quick  and  proportionably,  stoppmg 
when  you  stop.  If  you  slip  down  die  whole  dk^ 
tance  at  once,  the  ball  falls  instanliy  down  to  the 
stem. 

Observation, — From  this  experiment  it  seems 
that  a  greater  eflfect  in  drawing  off  the  lightning 
from  the  clouds  may  be  expected  from  long  pointed 
rods,  than  from  short  ones;  I  mean  from  such  as 
show  the  greatest  length,  abaot  the  building  they  are 
fixed  on. . 

EXPERIMENT   III. 

Instead  of  pinching  the  point  between  the  thumb 
and  finger,  as  in  the  last  experiment,  keep  the 
thumb  and  finger  each  at  near  an  inch  distance  from 
it,  but  at  the  same  height^  the  point  between  th^n. 
In  this  situation,  though  the  point  is  fiurly  exposed 
to  the  prime  conductor,  it  has  little  or  no  effect ; 
the  electrometer  rises  to  the  height  of  a  fiill  charge. 
But  the  moment  the  fingers  are  taken  away^  the 
ball  falls  quick  to  the  stenL 

Observation. — ^To  explain  this,  it  is  supposed, 
that  one  reason  of  the  sudden  eflect  produced  by  a 
long  naked  pointed  wire  is,  that  (by  the  repulsive 
power  of  the  positive  charge  in  the  prime  con- 
ductor) the  natural  quantity  of  electricity  contained 
in  the  pointed  wire  is  driven  down  into  the  earth, 
and  the  point  of  the  wire  made  strongly  negative; 
whence  it  attracts  the  electricity  of  the  prime  con- 
ductor more  strongly  than  bodies  in  their  natural 
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state  would  do ;  the  small  quantity  of  common  matter 
in  the  point,  not  being  able  by  its  attractive  force 
to  retain  its  natural  quantity  of  the  electric  Jbdd^ 
against  the  force  of  that  repulsion.  But  the  finger 
and  thumb  being  substantial  and  blunt  bodies, 
though  as  near  the  prime  conductor,  hold  up  better 
thar  OTcn  natural  quantity  against  the  force  of  that 
repulsion ;  and  so,  continuing  nearly  in  the  natural 
state,  they  jointly  operate  on  the  electric  fluid  in 
the  point,  opposing  its  descent,  and  aiding  the 
point  to  retain  it;  contrary  to  the  repelling  power 
of  the  prime  conductor,  which  would  drive  it 
down.  And  this  may  also  serve  to  explain  the 
different  powers  of  the  point  m  the  {Hreceding  ex* 
periment,  on  the  slipping  down  the  finger  and 
thumb  to  different  distances. 

Hence  is  collected,  that  a  pointed  rod  erected 
between  two  tall  chimmes^  and  Tery  little  higher,  (an 
instance  of  which  I  have  seen)  cann6t  have  so 
good  an  efiect,  as  if  it  had  been  erected  on  one  of 
the  chimnies,  its  whole  length  above  it. 

EXPERIMENT  IV. 

If,  instead  of  a  long  pointed  wire,  a  large  solid 
My,  (to  represent  a  building  without  a  point)  be 
brought  under  and  as  near  the  prime  conductor, 
whaii  charged ;  the  ball  of  the  electrometer  will 
fall  a  Utile ;  and  on  taking  away  the  large  body, 
will  rise  again. 

Observation. — Its  rising  again  shows  that  the 
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prime  conductor  loat  little  or  none  of  its  electric 
chaise,  as  it  had  done  through  the  point:  the 
falling  of  the  ball  while  the  large  body  was  under 
the  conductor,  therefore  shows  that  a  quantity  of 
its  atmosphere  was  drawn  from  the  end  where  the 
electrometer  is  placed  to  the  part  immediately 
oyer  the  large  body,  and  there  accumulated  rea^ 
to  strike  into  it  with  its  whole  undiminished  force, 
as  soon  as  within  the  striking  distance ;  and,  were 
the  prime  conductor  moveable  like  a  chud^  it 
would  approach  the  body  by  attraction  till  within 
that  distance,  ^e  swift  motion  of  clouds,  as 
driven  by  the  winds,  probably  prevents  this  hap- 
pening so  often  as  otherwise  it  might  do;  for^ 
though  parts  of  the  cloud  may  stoop  towards  a 
building  as  they  pass,  in  consequence  of  such  at^ 
traction,  yet  they  are  earned  forward  beyond  the 
striking  distance  before  they  could  by  their  de- 
scending come  within  it 

EXPERIMENT   V, 

Attach  a  small  light  lock  of  cotton  to  the  under 
side  of  the  prime  conductor,  so  that  it  may  hang 
down  towards  the  pointed  wh-e  mentioned  in  the 
first  experiment.  Cover  the  point  with  your  finger> 
and  the  globe  being  turned,  the  cotton  will  extend 
itself,  stretching  down  towards  the  finger  as  at  a  ; 
but  on  uncovering  the  point,  it  instantly  flies  up  to 
the  prime  conductor,  as  at  6,  and  continues  there 
as  long  as  the  point  is  uncovered.    Tlie  moment 
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jrtm  oorer  it  i^ai^^  the  cottoa  ffie^  dowb  agam, 
efctendtdg  itsrif  tcwatds  the  fioger ;  and  the  sane 
happens  in  tlegree,  if  ^tead  of  the  finger)  jcrik 
nse^  ilncoveved^  th^  bhmt  ebd  of  the  wire  upper^ 
teost. 

Ohiefvtahn. — ^To  axfriain  diis,  it  is  supposed 
tiiat  the  cMioa,  by  its  connection  with  the  primt 
ca&dnotor,  recdves  from  it  a  quantity  of  its  eiec* 
tricity ;  which  oocasionft  its  being  attracted  by  die 
fm^  that  DettiaiiK^  st9I  in  nmriy  iis  natural  stetei 
S«t  when  a  p^Unt  is  opposed  to  the  cottoh^  Hi 
electricity  is  thereby  taken  from  it,  faster  than  it 
can  at  a  distance  be  supplied  with  a  fresh  quantity 
isovsk  the  conductor.  TherefOTe  being  reduced 
nearer  to  the  natural  state,  it  is  attr^ted  up  to  the 
electrified  prime  conductor,  rather  than  doum^  as 
before,  to  the  finger. 

Supposing  farther*  that  the  prime  conductor  re- 
pres^its  a  doud  charged  with  the  electric  fluid ; 
tfie  cotton,  a  ragged  fi^agment  of  cloud  (of  which 
the  miderside  of  great  diunder-clouds  are  seen  to 
bare  msmy) ;  the  finger,  a  chimney  or  highest  part 
of  a  building ;  we  then  may  conceive  that  when 
such  a.  cloud  passes  over  a  building,  some  one  of 
^  I's^gg^d  uad^rhanging  firagments  may  be  drawn 
down  by  tfie  chimney  or  other  high  part  of  the  edi- 
fice; creating  thereby  a  more  easy  communicatioh  be- 
twiaen  it  and  the  great  doud.-But  a  long  pointed  rod 
h&nf  refvesented  to  this  firagmei^  may  occasion 
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its  receding,  like  the  c6tton,  up  to  the  great  cloud ; 
and  thereby  increase^  instead  of  lessening  the  dis- 
tance, so  as  often  to  make  it  greater  than  the 
striking  distance.  Turning  the  Uunt  end  of  a 
wire  uppermost,  (-vrhich  represents  the  unpointed 
bar)  it  appears  that  the  saipe  good  effect  is  not 
from  that  to  be  expected.  A  long  pointed  rod,  it 
is  therefore  imagined,  may  prevent  some  strokes  ; 
as  well  as  conduct  others  that  fall  upon  it,  when 
a  great  body  of  cloud  comes  on  so  heavily  that 
the  above  repelling  operation  on  fragments  cannot 
take  place. 

EXPERIMENT  VI. 

Opposite  the  side  of  the  prime  conductor  place 
separaleli/f  isolated  by  wax  stems,  Mr,  Canton's 
two  boxes  with  pith  balls  isuspended  by  fine  linen 
threads.  On  each  box  lay  a  wire  six  inches  long 
and  ^  of  an  inch  thick,  tapering  to  a  sharp  point ; 
but  so  laid,  ais  that  four  inches  of  the  pointed  end 
of  one  wire,  and  an  equal  length  of  the  blunt  end 
of  the  othery  may  project  beyond  the  ends  of  the 
boxes;  and  both  at  18  inches  distance  from  the 
prime  conductor.  Then  charging  the  prime  con- 
ductor by  a  turn  or  two  of  the  globe,  the  balls  of 
each  pair  will  separate ;  those  of  the  box  whence 
the  point  projects  most,  considerably ;  the  others 
less.  Touch  the  prime  conductor,  and  those  of 
the  box  with  the  blunt  point  will  collapse,  and  join. 
Those  connected  with  the  point  vriil  at  tlie  same 
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thne  approach  each  other,  till  within  about  an 
inch,  and  there  remain. 

Observation. — ^This  seems  a  proof,  that  though 
the  small  sharpened  part  of  the  wire  must  have 
bad  a  less  natural  quantity  in  it  before  the  oper- 
ation, than  the  thick  bhmt  part;  yet  a  greater 
quantity  was  driven  down  frfm  it  to  the  balls. 
Thence  it  is  again  inferred  that  the  pointed  rod  is 
rendered  more  negative:  and  farther,  that  if  a 
stroke  must  fall  from  the  cloud  over  a  building, 
furnished  with  such  a  rod,  it  is  more  likely  to  be 
drawn  to  that  pointed  rod,  than  to  a  blunt  one; 
as  being  more  strongly  negative,  and  of  course  its 
attraction  stronger.  And  it  seems  more  eligible, 
lliat  the  lightning  should  fall  on  the  point  of  the 
conductor  (provided  to  convey  it  into  the  earth), 
than  on  any  other  part  of  the  building,  thenet  to 
proceed  to  such  conductor.  Which  end  is  algo 
more  likely  to  be  obtained  by  the  length  and  lofti- 
ness oi  the  rod ;  as  protecting  more  extensively 
the  building  under  it. 

It  has  been  objected,  that  erecting  pointed  rods 
upon  edyicesy  is  to  invite  and  draw  the  lightning 
info  them;  and  therefore  dangerous.  Were  such 
rods  to  be  erected  on  buildings,  without  continuing 
4h€  communication  quite  down  into  the  moist  earth, 
this  objection  might  then  have  weight ;  but  when 
such  complete  conductors  are  made,  the  lightning 
im  invited  not  into  the  building,  but  into  the  earthy 
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tile  ataetioD  it;  nkm  %K  aad  which  it  sJways  seiaes 
every  help  to  obtain,  eveQ  firom  broken  psurtial 
metaUine  cenductom. 

It  has.  also  beea  suggested,  that  from  sach  elee* 
tik  experimmitii  nothing  certain  can  be  eomlude^ 
m  (9  the  greet  operatiom  ^nMiurt;  since  it  is  oftm 
seen  tbtrt  experiiaeHts,  which  have  succeeded  in 
•mall,.  i»  large  haye  failed.  It  ia  true  that  in 
mechaaics  this  has  sometimes  happened.  Bat 
itfacA  it  is  coBflidered  that  we  owe  our  first  kao^r 
kdge  oC  the  natuiie  and  operations  of  lightniia^  to 
ohflcrt  ationa  op  such  snadl  axperimanta ;  imdthiiC 
ea  carefully  compariag  the  most  aecuBate  accounia 
of  iMrmer  £facts,  ami  the  exactest  relations  of  those 
that  lia¥e  occariied  siiice^  the  e0eets  have  sarprisr 
ingly  agreed  with  the  theory ;  it  is  humbly  cQ&r 
ceived  that  in  natural  pMloaophy,  in  this  braocb 
o£  it  at  least,  tiw  suggestion  has  not,  so  much 
waight ;  and  thart^  the  fieurther  new  experiments'  bow 
addm^ed  in  iQeomBttendaitioa  <^  leng  sharp-poiati^ 
rods,  may  have  some  claim  to  credit  and  coasir 


It  has  been  m^^  toa^  that  though  points  mi^ 
have  eoasideraUe  effi^ets  on  a  smalt  piime  condaa* 
tor  at  small  distances^  yet  on  great  clouds,  and  at 
graU  dktances^neAm^  is  to  be  expected  from  theak 
To  thifir  it  is  a&sw)i»'ed»  that  in  diesa  small  ejqmjt* 
mfiuts  it  is  evideaft  the  paints  ad  at  a  greater  Aaa 
the  UriMag  djelaace;.  and  in  the  \m^  wayv  ^h^ 
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nrnoe  is  onfy  expected  where  tiiere  fe  suck  neanMsa 
ef  llie  ctoad  as  to  trndrntger  u  stroke  ;  and  dMK, 
k  cannot  be  doalited,  die  points  taneX  haie  sraote 
efeot  And  if  die  qnantity  discharged  by  a  single 
pointed  rod  nay  fae  so  considerable  as  1  have 
ghowa  it,  the  qoantity  disdiarged  by  a  number, 
wjfl  be  proportienably  grealn*. 

But  this  part  of  the  theory  does  not  dqi^id 
aiene  on  smidl  experiments.  Sittce  the  practioe  of 
^Bctnig  pointed  rods  in  Ammca,  (now  near  29 
fMtrs')  five  of  tbem  hai^e  been  fiAruck  by  light* 
mng ;  viz.  Mr.  Raven's  and  Mr.  Maine's  in  Sooth 
Carolina ;  Mr.  Tncker'a  m  Virginia ;  Mr.  West's 
asMl  Mr.  Moidder^s  in  Pkiiadelphia.  PossAly 
tliCTe  may  have  beai  nore  that  hai«  not  come  to 
ray  knowledge.  But  in  every  oae  of  tiiese,  the 
K^tatiig  did  mt  £ili  «pon  the  body  of  the  house^ 
but  pvecedy  <kl  the  sereral  points  of  the  rods ; 
wdA^  Ihoogh  the  conductors  were  sometimes  nof 
suffkientiy  large  md  cotfipkte^  was  conveyed  into 
the  eailh,  without  any  matenal  dama^  to  Ae 
buildings.  Facts  dien  m  greats  as  Adr  as  we  have 
them  authenticated,  justify  the  opimon  that  is 
Auwn  ttouk  tiie  exp^iments  in  snudt,  as  above 
Klated. 

It  has  afeo  been  objected,  that  unless  we  kaew 
the  quantity  that  m^ht  posmbbf  be  disdiarged  at 
one  stroke  from  the  donda,  we  cannot  be  suie  we 

I  -  -  -  .  ■  .  ^-         .  .       -  -  -  «  t       I  1       LI     -  . 

'  About  tbe  year  1752. 
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hare  provided  sufficient  conductors ;  and  dierefore 
cannot  depend  on  their  conveying  away  all  that 
may  fall  on  their  points.  Indeed  we  have  nothing 
to  form  a  judgment  by  in  this  case  but  past  facts  ; 
and  we  know  of  no  instance  where  a  complete 
conductor  to  the  moist  earth  has  been  insufficient^ 
if  half  an  inch  diameter.  It  is  probable  that 
many  strokes  of  lightning  have  been  conveyed 
through  the  common  leaden  pipes  affixed  to  houses 
to  carry  down  the  water  from  the  roof  to  the 
ground:  and  there  is  no  account  of  such  pipes 
being  melted  and  destroyed,  as  must  sometimes 
have  happened,  if  they  had  been  insufficient.  We 
can  then  only  judge  of  the  dimensions  proper  for 
a  conductor  of  lightning,  as  we  do  of  those  proper 
for  a  conductor  of  rawy  by  past  observation.  And 
as  we  think  a  pipe  of  three  inches'  bore  sufficient 
to  carry  off  the  rain  that  falls  on  a  square  of 
twenty  feet,  because  we  never  saw  such  a  pipe 
glutted  by  any  shower ;  so  we  may  judge  a  con- 
ductor of  an  inch  diameter,  more  than  sufficient 
for  any  stroke  of  lightning  that  will  fall  on  its 
point  It  is  true  that  if  another  deluge  should 
happen  wherein  the  windows  of  heaven  are  to  be 
opened,  such  pipes  may  be  unequal  to  the  falling 
quantity ;  and  if  God  for  our  sins  should  tliink  fit 
to  rain  fire  upon  us,  as  upon  some  cities  of  old,  it 
is  not  expected  that  our  conductors,  of  whatever 
size,  should  secure  our  houses  against  a  miracle. 
Probably  as  water  drawn. up  into  the  air,  and 
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tbae  forming  clouds,  is  disposed  to  fall  again  in 
rain  by  its  natural  gravity,  as  soon  as  a  number  of 
particles  sufficient  to  make  a  drop  can  get  toge- 
ther ;  so  when  the  clouds  are  (by  whatever  means) 
over  or  underchai^ed  (with  the  electric  fluid)  to  a 
degree  sufficient  to  attract  them  towards  the  earth, 
the  equilibrium  is  restored,  before  the  difference 
becomes  great  beyond  that  degree.  Mr.  Lane^s 
efcc^ro;iie/er,  for  limiting  precisely  the  quantity  of 
a  shock  that  is  to  be  administered  in  a  medical 
view,  may  serve  to  make  this  more  easily  intelli- 
gible.  The  discharging  knob  does  by  a  screw  ap- 
proach the  conductor  to  the  distance  intended,, 
but  there  remains  fixed.  Whatever  power  there 
may  be  in  a  glass  globe  to  collect  the  fulminating 
fluid,  and  whatever  capacity  of  receiving  and  ac- 
cumulating it  there  may  be  in  the  bottle  or  glass 
jar ;  yet  neither  the  accumulation,  or  the  dischaige, 
ever  exceeds  the  destined  quantity.  Thus,  were 
the  clouds  always  at  a  certain  fixed  distance  fi*om 
the  earth,  all  discharges  would  be  made  when  the 
quantity  accumulated  was  equal  to  the  distance. 
But  there  is  a  circumstance  which,  by  occasionally 
lessening  the  distance,  lessens  the  discharge;  to 
wit,  the  moveableness  of  the  clouds,  and  their 
being  drawn  nearer  to  the  earth  by  attraction  when 
electrified ;  so  that  dischai^es  are  thereby  rendered 
more  frequent  and  of  course  less  violent.  Hence 
i/idiatever  the  quantity  may  be  in  nature,  and  whatr 
ever  the  power  in  die  clouds  of  coUectiiig  it ;  yet 
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an  MCBmidadoft  and  fane  bc^rond  what  raaidnMl 
has  hitherto  been  aoqmuDtetlr  m^  is  scarce  to  be 
expected.'  H.R 


ON  T»&  SFOTS  IN  THE  SUN  ;   i^  MEJW   IIY9eTi|l»ia. 
To    Mb.   RiJMPHRT    MARSOIALXi 

Sib,  London^  Feb.  14,  1773. 

A  coNSiDEiCABLE  time  after  its  arrival,  I  received 
the  box  of  seeds  you  sent  pie  the  banning  of  last 
year,  with  your  observations  on  spots  of  the  9un. 
The  seeds  I  distribated  among  some  of  my  friends 
who  are  curious  :  accept  my  thankful  acknowledg- 
■■■■"■■         ^'     %  ■      >/  ,  „■■  ■     ■        ■  ^     ..  ■ 

'  (t  may  be  fit  to  mention  htn^  that  the  immediate  occasicii 
of  the  dispote  concerning  the  preference  between  pointed  and 
bhmt  conductors  o(  lightning,  arose  as  follows: — A  powder 
Mfi  hwfhkf  bk>WB  u]^  at  Bvesoia,  m  tonstquence  of  ill  bakf^ 
HwAi  wi^  KghtwDg.  the  Englbh  bmid  of  ordiiwoe^yplMlP 
Itieir  pAinler,  Mr.  WiUotn,  than  of  spvfu^  iiQle  s^  an^  ele<>t^:i^iai|» 
for  a  meUiod  lo  prevent  the  like  accident  to  th^ir  mi^zines  s^t 
Purfleet.  Mr.  Wilsoq  having  advis^  a  \>Uint  conductor,  and  it 
beiug  understood  that  Dp.  Franklin's  opinion,  fbrmed  upon  the 
«pot,  was  lor  a  pofnted  oue ;  the  matter  wa^  refktre^  in  }f72 
.10  the  Royaft  Sociely,  and  by  tiiem.  as  mml;  tio  t^  coinaaliM, 
^W>,  aftef  couBidlation,  preseijbed  a  vMimi  «6pfofliiabkQ  |o 
Dr.  jfrc^Up's  theory.  But  a  hanukss  stroke  of  liglituvjig 
having,  under  partii;ular  circumstances,  fallen  upon  oue  of  the 
buildings  aud  its  apparatus,  in  May  17779  the  subject  came 
agam  into  violent  agitation,  and  was  again  referred  to  the  so- 
ciety, aMk  by  thu  sockty  agiga  vtf^fttd  to  a  tmv  oommittc^. 
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ifeflntt  for  tbem.  TIm  ofawnratioBs  I  c«Bimii]ii<> 
ttABd  toi  our  astronomen  of  the  Royal  Socirtj^ 
vlw  ara  modi  pleoie^l  widi  them,  aod  hand  them 
ahoat  from  one  to  aaothar;  so  that  I  have  had 
little  oppoffetmity  of  examinmg  them  mytdl^  Hmff 
not  hma^  yet  retaraed  to  me.  Hm«  are  vanou 
ofMirioiiB  about  the  aolav  spota.  Some  think  them 
vaat  donds  of  amoke  and  soot  ariskig  from  the 
ccmsaming  fioel  on  the  surface  which  at  length 
take  fife  again  on  their  ec^gss,  consmning  and 
dady  diminisbing  till  they  totally  disappear. 
Others  tbmk  them  spota  of  tbe  surfoee,  in  whidi 
the  Am  haa  bep^i  extingnished)  and  whieh  by  dch 
fftem  is  rekindled.  It  b  hoirever  remarkable^ 
dial  thoi^h  li^ge  spots  aire  seen  gradually  to 
becMne  small  ones,  mp  one  has  obserred  a  small 
spot  grfuliipUy  become  a  large  one ;  at  least  I  do 
Mi  remember  to  baTe  met  wi^  snch  an  cfeocf 
▼atiwiu  If  this  be  so,  it  should  seem  tbey  are 
soddesdy  IbmiMi  of  their  Ml  sise ;  and  peitaps 
if  tbew  were  more  such  ronstant  and  dibgeiit 
oiaerwra  aa  you,  some  might  happen  to  be  obsenn- 
ittg  at  the  instant  saeh  a  spot  tiras  fbumed,  who* 
the  appeanemooB  might  gite  seme  gnmiid  ei  co» 
jeotwe  by  what  means  they  wete  fonned.  Hie 
prafesMV  of  astronomy  at  Glasgow,  Dr.  Wilsea^ 
has  a  new  hypotbeais.  it  is  thb:  tiwht  the  son  is 
a  giobe  of  ^obd  mattarv  all  eombustible,^  perhaps^ 
bat  wlioae  aarfhee  only  ia  actually  on  five  to  a 
cerlsiadepih,  and  ai  below  liml  dqith  nnkiadleili 
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like  a  log  of  wood,  whose  surface  to  half  an  inch 
deep  may  be  burning  coal,  while  all  within  remains* 
wood.     Then  he  supposes,  by  some  explosion 
similar  to  our  earthquakes,  the  burning  part  may 
be  blown  away  from  a  particular  district,  leaving 
bare  the  unkindled  part  below,  which  then  appears 
a  spot,  and  only  lessens  as  the  fluid  burning  mat- 
ter by  degrees  flows  in  upon  it  on  all  sides,  and 
at  last  covers  or  rekindles  it.    He  founds  this  opi- 
nion on  certain  appearances  of  the  edges  of  the 
spots  as  they  turn  under  the  sun's  disk,  or  emei^ 
again  on  the  other  side :  for  if  there  are  such  hol- 
lows in  the  sun's  face  as  he  supposes,  and  the 
bright  border  round  their  edges  be  the  fluid  burn- 
ing matter  flowing  down  the  banks  into  the  hollow^ 
it  will  follow,  that  while  a  spot  is  in  the  middle  of 
the  sun's  disk,  the  eye  looking  directly  upon  the 
whole,  may  discern  that  border  all  round;  but 
when  tUe  hollow  is  moved  round  to  near  the  edge 
of  the  disk,  then,  though  the   eye  which  now 
views  it  aslant  can  see  full  the  farthest  bank,  yet 
that  which  is  nearest  is  hidden,  and  not  to  be  dis- 
tinguished; and  when  the  same  spot  comes  to 
emerge  again  on  the  other  side  of  the  sun,  the 
bank  which  before  was  visible  is  now  concealed, 
and  that  concealed  which  before  was  visible,  ^- 
dually  changing,  however,  till  the  spot  reaches  the 
middle  of  the  disk,  when  the  bank  all  round  may 
be  seen  as  before.    Perhaps  your  telescope  may 
be  scarce  strong  enough  to  observe  this.    If  it  is. 
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I  wish  to  know  whether  you  find  the  same  ap- 
pearances. When  your  observations  are  returned 
to  me,  and  I  have  considered  them,  I  shall  lodge 
them'  among  the  papers  of  the  society,  and  let  yon 
know  their  sentiments.  With  great  esteem  and 
r^ard,  I  am,  &c.  B.  Franklin. 


ON    THE    ANALOGY     BETWEEN    MAGNETISM    AND 
ELECTRICITY. 

To  Monsieur  Dubouro. 

Sir,  LondoHy  March  10, 1778. 

As  to  the  magnetism  which  seems  produced 
by  electricity,  my  real  opinion  is,  that  these  two 
powers  of  nature  have  no  affinity  whatever  with 
each  other,  and  that  the  apparent  production  of 
magnetism  is  purely  accidental.  The  matter  may 
be  explained  thus : — 

1st.  The  earth  is  a  great  ms^et. 

2dly.  There  is  a  subtile  fluid,  called  the  mag- 
netic fluid,  which  exists  in  all  ferruginous  bodies, 
equally  attracted  by  all  their  parts,  and  equally 
difiused  through  their  whole  substance;  at  least 
where  the  equililmum  is  not  disturbed  by  a  power 
superior  to  the  attraction  of  the  iron. 

3diy.  This  natural  quantity  of  the  magnetic 
fimd,  which  is  contained  in  a  given  piece  of  iron, 
may  be  put  in  motion,  so  as  to  be  more  rarefied  in 
one  part,  and  more  condaised  in  another ;  but  it 
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Cfmnot  be  wjthdrawa  by  aay  force  that  we  are  y^j: 
made  acquainted  ¥rW^  iso  as  to  leave  the  whole  in 
a  iii^aitiTe  gftate»  at  least  relatively  to  its  natural 
(fuantity;  neither  can  it  be  introduced  so  aa  to 
put  the  iron  into  a  positive  state,  or  render  it  fku. 
In  this  raspectp  therefore,  magnelssm  difiers  £||pn 
electricity. 

4thly.  A  piece  of  soft  iron  allows  the  magnetic 
fluid  which  it  contains  to  be  put  in  motion  by  a 
moderate  force,  so  that  being  placed  in  a  line  with 
the  magnetic  pole  of  the  earth,  it  immediately  ac- 
quires the  properties  of  a  magnet;  its  magnetic 
fluid  being  drawn  or  ftwced  from  one  extremity  to 
the  odier ;  and  this  efiect  conliiiiies  as  lo^  as  it 
Ktnaiitt  in  the  same  position,  one  of  its  extre- 
Ottties  becoming  positively  magnetised,  and  the 
^Mlier  neigatively.  This  temporary  magnetism 
ceases  ^  soon  as  the  iron  is  turned  east  aad 
west,  the  fluid  immediately  diflusang  itself  eqnaUy 
through  the  wh<de  iron,  as  in  its  natimd  state. 

6thly.  Th6  magnetic  fluid  in  hard  iron,  or  steel, 
is  put  in  motion  with  more  dificulty,  requiring  a 
fytoe  greater  th«m  the  magnetism  of  the  earth  to 
excite  it ;  aad  when  once  it  has  been  forced  from 
coia  extrendty  of  Ae  steel  to  the  other,  it  is  not  eaagr 
for  it  to  return;  and  thus  a  bar  of  steel  is  converted 
4iito  a  permteieiit  magnetic. 

*Uy.  A  great  heat,  by  expanding  the  subsfaiice 
of  this  stoel,  and  increasing  tiie  distnnce  between 
its  piirticles,  affords  a  passage  to  ti>e  dectric  fluid. 
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winch  n  thus  again  lestored  to  its  proper  e^li- 
bnam;  tbe  b«r  appearii^  ito  longer  to  po00e0» 
OM^netic  yirtue. 

7th}y.  A  bar  of  steel,  which  is  not  magnetie, 
being  placed  in  the  same  position  lelatifely  to  Ae» 
pole  of  tbe  eardi  which  the  magnetic  needle  as^ 
sumrw,  and  is  thi»  position  being  heated  and  sud- 
denly cooled,  beeooKs  a  permanent  magnet.  The^ 
reason  is,  that  while  the  bar  was  hot,  the  XMg^ 
netic  fiaid  which  it  natnially  contained,  was  easily 
ibfced  from  one  extremity  to  the  otfa^  by  (be 
magnetic  Tkrtue  of  the  earth;  and  that  the  bard^ 
mess  and  condensatioB  paroduced  by  the  sudden^ 
cooling  of  iHae  Ixov  letained  it  in  this  state  withonl 
permtttiBg  it  to  resmne  its  original  situatioiL 

Sifaly.  The  violeat  yibratienB  ot  the  particles  of 
a  steel  bar,  when  forciUy  stnick  in  the  sanae  pos^ 
tion,  separate  the  particles  in  such  a  mannar  daring 
Ijbeir  Tibration,  that  they  permit  a  porticm  of  Ihe 
magnetic  fluid  to  pass,  influenced  by  the  natand 
aaH^Betiam  of  the  eartii;  and  it  is  aAacwatds  a^ 
fiMTcifoly  fei»ed  by  die  ve^appaoach  of  the  parti- 
cles when  the  Tibratiott  ceases,  that  the  bar  be* 
comes  a  permanent  magnet. 

9thty.  An  electric  shock  paasmg  Aroagfa  a 
needle  in  a  like  position,  md  dilating  it  for  aA 
instant,  renders  it  for  the  same  reason  a  permanent 
magnet;  tfmt  is^  not  by  imparting  magnetism  to  it, 
bnt  fay  aMoM^mg  its  proper  magnetic  fluid  to  put 
itself  in  motion. 
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lOthljr.  Thus  there  is  not  in  reality  more  mag- 
netism in  a  given  piece  of  steel  after  it  is  become 
magnetic,  than  existed  in  it^before«  The  natural 
quantity  is  only  displaced  or  repelled. — Hence  it 
follows  that  a  strong  apparatus  of  magnets  may 
charge  millions  of  bars  of  steel,  without  commu- 
nicating to  them  any  part  of  its  proper  magnetism; 
only  patting  in  motion  the  magnetism  which  bI* 
ready  existed  in  these  bars. 

I  am  chiefly  indebted  to  that  excellent  philoso^ 
pher  of  Petersburgb,  M.  ^pinus,  for  this  hypo* 
thesis,  which  appears  to  me  equally  ingenious  and 
solid.  I  say  chiefty^  because,  as  it  is  many  years 
since  I  read  his  book,  which  I  have  left  in  Ame^ 
rica,  it  may  haj^n,  that  I  may  have  added  to  or 
altered  it  in  some  respect ;  and  if  I  have  misre- 
presented any  thing,  the  error  ought  to  be  charged 
to  my  account 

If  this  hypothesis  appears  admissible,  it  will 
serve  as  an  answer  to  the  greater  part  of  your 
questions. — I  have  only  one  remark  to  add,  which 
is,  that  however  great  the  force  is  of  magnetism 
employed,  you  can  only  convert  a  given  portion 
of  steel  into  a  magnet  of  a  force  proportioned  to 
its  capacity  of  retaining  its  magnetic  fluid  in  tiie 
new  position  in  which  it  is  placed,  without  l^tmg 
it  return.  Now  this  power  is  difSsrent  in  different 
kinds  of  steel,  but  limited  in  all  kinds  whatever. 

B.  Franklin. 


Digiti 


ized  by  Google 


PAST  IV.       PHFLOSOPHICAL   SUBJECTS. 


ON   THE    CHOICE   OF   GLASS    FOR    THE    LEYDEN 
EXPERIMENT. 

To   THE  Same. 
Sir,  Londoriy  June  1,  1773. 

1  wish,  with  you,  that  some  chemist  (who  should, 
if  possible,  be  at  the  same  time  an  electrician), 
DTOuld,  in  pursuance  of  the  excellent  hints  con- 
tained in  your  letter,  undertake  to  work  upon  glass 
with  tba  view  which  you  have  recommended.  By 
means  of  a  perfect  knowledge  of  this  substance, 
with  respect  to  its  electrical  qualities,  we  might 
{»roceed  with  more  certainty,  as  well  in  making 
OBr  own  experiments,  as  in  repeating  those  which 
have  been  made  by  others  in  different  countries, 
which  I  believe  have  frequently  been  attended 
with  different  success  on  account  of  differences  in 
the  glass  employed,  thence  occasioning  frequent 
misunderstandings  and  contrariety  of  opinions. 

Th^ie  is  another  circumstance  much  to  be 
desired  with  respect  to  glass,  and  that  is,  that 
it  ^ould  not  be  subject  to  break  when  highly 
charged  in  the  Leyden  experiment.  I  have  known 
eight  jars  broken  out  of  twenty,  and,  at  another 
time,  twelve  out  of  thirty-five.  A  similar  loss 
would  greatly  discourage  electricians  desirous  of 
accumulating  a  great  power  for  certain  experi- 
ments. —  We  have-  neyer  been  able  hitherto  to 
account  for  the  cause  of  such  misfortunes.  The 
first  idea  which  occurs  is,  that  the  positive  electri- 
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city  being  accumulated  on  one  side  of  the  glasSr 
rushes  violently  through  it,  in  order  to  supply  ihe 
deficiency  on  the  other  side,  and  to  restore  ^e 
equilibrium.    This,  however,  I  canaot  conceive  to 
be  Ae  true  reason,  when  I  consider  that  a  great 
nundber  of  jars  being  united,  so  as  to  be  charged 
ami  dtsckai^ed  at  the  same  time,  the  breakkig  of 
a  single  jar  will  dischaige  the  whole ;  fcr,  if  Ae 
Mcideat  proceeded  from  the   wealuiess  of  Ae 
glass,  it  is  not  poobaUe  (hat  eig^t  of  them  lAoul^ 
be  precisdy  aft  the  same  degree  of  weakness,  am 
to  break  every  one  at  die  same  iiultaot^  it  bcmjf 
nmne  likely  that  the  weakest  shoidd  break  firsts- 
and,  by  breaking,  secure  the  rest;    and  agato, 
wben  it  is  necessary  to  {Nxidkice  a  certain  effect^ 
by  means  of  the  w^M^e  chaige  passing  thlt>i^  ar 
determined  circfe,  (as,  for  inataace,  to  mdt  a  smaH 
wire,)  if  tiK  chaige^  mst^d  of  pasatng  m  thia 
circle,  ruriied  tfaroogh  the  ndes  of  the  jars,  dwr 
ialended  eifect  would  not  be  produced,  which, 
however,  is  covkrary  to  feet.    For  (bese  reasons^  I 
sospect,  thut  these  is,  in  tfie  substance  of  flie  glass, 
rither  some  little  globnles  of  air,  or  some  portions 
of  unvitrified  sand  or  salt,  kito  which  a  qoallity' 
af  the  electric  fluid  may  be  folred  during  the 
charge,  and  there  retained  tiH  the  gentsral  dis^ 
cbM^ ;  and  that  the  force  being  suddenly  witb- 
daawn,  the  elasticity  of  the  flnid  acts  upon  tfce 
ginss  in  which  it  was  enclosed,  not  being  aWe  to 
escape  ha^My  wiibaut  fcrankkig  Ok  glasa.    I  ofior 
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this  only  as  a  conjecture,  which  I  leave  to  others 
to  examine. 

The  globe  which  I  had  which  could  not  be'  ex- 
cited, though  it  was  from  the  same  glass-house 
which  furnished  the  other  excellent  globes  in  my 
possession,  was  not  of  the  same  frit.  The  glass 
which  was  usually  manufactured  there,  was  rather 
of  the  green  kind,  and  chiefly  intended  for  drink- 
ing-glasses  and  bottles ;  but  the  proprietors  being 
desirous  of  attempting  a  trial  of  white  glass,  the 
globe  in  question  was  from  this  frit.  The  glass  not 
being  of  a  perfect  white,  the  proprietors  were  dis- 
satisfied with  it,  and  abandoned  their  project. — 
I  suspected  that  too  great  a  quantity  of  salt  was 
admitted  into  the  composition ;  but  I  am  no  judge 
of  these  matters.  B.  Franklin. 


oia   the  death  of  persons  ^struck   by 

lightning. 
Sir,  To  the  Same. 

Your  observations  on  the  causes  of  death,  and 
the  experiments  which  you  propose  for  recalling  to 
life  those  who  appear  to  be  killed  by  lightning,  de- 
monstrate equally  your  sagacity  and  your  human- 
ity. It  appears,  that  the  doctrines  of  life  and 
death,  in  general,  are  yet  but  little  understood. 

A  toad  buried  in  sand  will  live,  it  is  said,  till 
the  ^and  becomes  petrified ;  and  then,  being  en- 
ck)8ed  in  the  stone,  it  may  still  live,  for  we  know 

VOL.  II,  P 
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jkot  bow  many  ages.    The  facts  which  are  cited  ill 
support  of  this  opinion  are  too  numerous,  and  too 
circumstantial,  not  to  desire  a  certain  degree  of 
credit.    As  we  are  accustomed  to  see  aH  th^  ani- 
mals with  which  we  are  acquainted,  eat  and  diink^ 
it  appears  to  us  difficult  to  conceiye  how  a  toad 
can  be  supported  in  such  a  dungeon :  but,  if  we 
reflect,  that  the  necessity  of  nourishment  whi<;h 
animals  experience  in  their  ordinary  state,  pio^ 
ceeds  from  the  continual  waste  of  their  substance 
by  perspiration,  it  will  appear  less  incredible^  that 
some  animals  in  a  torpid  state,  perspiring  less  be- 
cause they  use  no  exercise,  should  have  less  need 
of  aliment;  and  that  others,  which  are  covered 
with  scales  or  shells,  which  stop  perspiration,  SHch 
as  land  and  sea  turtles,  serpents,  and  some  spedes 
of  fish,  should  be  able  to  subsist  a  consad^raUe 
time  without  any  nourishment  whatever.    A  plant, 
with  its  flowers,  fades  and  dies  immediately,  if 
exposed  to  the  air  without  having  its  root  immersed 
in  a  humid  soil,  from  which  it  may  draw  a  suffici^t 
quantity  of  moisture  to  supply  that  which  exhales 
from  its  substance,  and  is  carried  off  continually 
by  the  air.     Perhaps,  however,  if  it  were  buried 
in  quicksilver,  it  might  preserve  ft>r  a  considersAile 
space  of  time  its  vegetable  life,  its  smell  and  color. 
If  this  be  the  case,  it  might  prove  a  commodious 
method  of  transporting  from  distant  countries  those 
delicate  plants  which  are  unable  to  sustain  the  in- 
clemency of  the  weather  at  sea,  and  which  requke 
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jpartieular  care  and  attention^ — I  bare  seen  an  in- 
ttanee  of  common  fiies  preserved  in  a  manned 
somewhat  similar.  They  had  been  drowned  in 
Madeira  wine,  apparently  about  the  time  when  it 
was  bottled  in  Virginia,  to  be  sent  hither  (to  Lon- 
don)* At  tfie  opening  of  one  of  the  bottles,  at  the 
faoQse  of  a  fnend  where  I  then  was,. three  drowned 
ffiei  fell  into  the  iBnrst  glass  which  was  filled. 
Having  heard  it  remarked,  that  drowned  flies  were 
capable  of  being  revived  by  the  rays  of  the  sun,v|} 
proposed  making  the  ejcperiment  upon  these :  they 
were  therefore  exposed  to  the  sun  upon  a  sieve, 
which  had  been  employed  to  strain  them  out  of  the 
wine-  In  less  than  three  hours  two  of  them  began 
by  degrees  to  recover  life.  They  commenced  by 
some  convulsive  motions  in  the  thighs,  and  at 
length  they  raised  themselves  upon  their  l^s,- 
wiped  their  eyes  vnth  their  fore-feet,  beat  and 
brushed  their  wings  with  their  hind-feet,  and  soon 
after  began:  to  fly,  finding  themselves  in  Old  Eng- 
land without  knowing  how  they  came  thither.  The 
third  continued  lifeless  till  sunset,  when,  losing  all 
kopes  Of  him,  he  was  thrown  away. 

I  wish  it  were  possible,  fix)m  this  instance,  to 
invent  a  method  of  embalnnng  drowned  persons, 
m  such  a  manner  that  they  might  be  recalled  to  life 
at  Jany  period,  however  distant ;  for,  having  a 
very  ardent  desire  to  see  and  observe  the  state  of 
America  an  hundred  years  hence,  I  should  prefer 
to  afliy  ordi&ary  death,  tibe  being  immersed  in  a 


Digiti 


ized  by  Google 


228       WRITINGS   OF   BENJAMIN   FRANKLIN. 

cask  of  Madeira  wine,  with  a  few  friends,  till  that 
time,  to  be  then  recalled  to  life  by  the  solar  warmth 
of  my  dear  country!  But  since  in  all  probability 
we  live  in  an  age  too  early  and  too  near  the  in- 
fancy of  science,  to  hope  to  see  such  an  art 
brought  in  our  time  to  its  perfection,  I  must  for  the 
present  content  myself  with  the  treat  which  you 
are  so  kind  as  to  promise  me,  of  the  resurrection 
of  a  fowl  or  a  turkey-cock.     I  am,  &c. 

B.  Franklin, 

S  

ON  THE  MODE  OF  RENDERING  MEAT  TENDER  BT 
ELECTRICITY. 

To  Messrs.  Dubourg  and  D'Alibard. 
My  Dear  Friends, 

My  answer  to  your  questions  concerning  the 
mode  of  rendering  meat  tender  by  electricity,  can 
only  be  founded  upon  conjecture ;  for  I  have  not 
experiments  enough  to  warrant  the  facts.  All  that 
I  can  say  at  present  is,  that  I  think  electricity 
might  be  employed  for  this  purpose ;  and  I  shall 
state  what  follows  as  the  observations  or  reasons 
which  make  me  presume  so. 

It  has  been  observed  that  lightning,  by  rarefying 
and  reducing  into  vapor  the  moisture  contained  in 
solid  wood,  in  an  oak,  for  instance,  has  forcibly 
separated  its  fibres,  and  broken  it  into  small 
splinters;  that  by  penetrating  completely  the 
hardest  metals,  as  iron,  it  has  separated  the  parts 
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HI  an  instant,  so  as  to  conyert  a  perfect  solid  into 
a  state  of  fluidity :  it  is  not  then  improbable,  that 
the  same  subtile  matter  passing  through  the  bodies 
of  animals  with  rapidity,  should  possess  sufficient 
force  to  produce  an  effect  nearly  similar. 

The  flesh  of  animals  fresh  killed  in  the  usual 
manner  is  firm,  hard,  and  not  in  a  yery  eatable 
state,  because  the  particles  adhere  too  forcibly  to 
eacb  other.  At  a  certain  period  the  cohesion  icr- 
weakened,  and  in  its  progress  toiyards  putrefec- 
tion,  which  tends  to  produce  a  total  separation,, 
the  flesh  becomes  what  we  call  tender,  or  is  in 
that  state  most  proper  to  be  used  as  our  food. 

It  has  frequently  been  remarked,  that  animals 
killed  by  lightning  putrefy  immediately.  This 
cannot  be  inyariably  the  case^  since  a  quantity  of 
lightning  sufficient  to  kill,  may  not  be  sufficient  to 
tear  and  diyide  the  fibres  and  particles  of  flesh, 
and  reduce  them  to  that  tender  state  which  is  the 
prelude  to  putrefaction.  Hence  it  is  that  some 
animals  killed  in  this  manner  will  keep  longer  than 
others.  But  the  putrefaction  sometimes  proceeds 
with  surprising  celerity.  A  respectable  person 
assured  me  that  he  once  knew  a  remarkable  in- 
stance of  this.  A  whole  flock  of  sheep  in  Scotland 
being  closely  assembled  under  a  tree,  were  killed 
by  a  flash  of  lightning ;  and  it  being  rather  late  in 
the  eyening,  tiie  proprietor,  desirous  of  saying 
something,  sent  persons  early  the  next  morning  to 
flay  them ;  but  the  putre£eu:tion  was  such,,  and  the 
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stench  so  abominable,  that  tbey  bad  uot  thd  c^iir 
raga  to  execute  their  orders,  and  the  bodies  were 
accordingly  buried  in  th^  skins,  It  is  not  unrear 
sonable  to  presume,  that  between  the  period  of 
their  death  and  that  of  their  putrefaction,  a  time 
iptervened  in  which  the  flesh  might  be  only  tender, 
and  only  su^ci^tly  sp  to  be  served  at  table.  Add 
tf>  this,  that  persons  who  ha?e  eaten  of  fowls  killed, 
hy  our  feeble  imitation  of  lightning  (electridty)  and 
dressed  immediately,  have  asserted  that  the  flesh 
was  remarkably  tender. 

The  little  utility  of  this  practice  has  pertiaps 
prevented  its  being  much  adopted.  For  though  it 
sometimes  happens  that  a  company  ^expectedly 
arriving  at  a  country-house,  or  an  unusual  conflux 
of  travellers  in  an  inn,  may  render  it  necessary  to 
kill  a  number  pf  apimals  for  immediate  use;  yet 
as  travellers  have  commonly  a  good  appc^te,  little, 
atteqtion  has  been  paid  to  the  triflmg  inconvenience, 
of  having  their  meat  a  littlp  tough.  As  this  kind 
of  death  is  nevertheless  more  sudden,  and  ccmse* 
quently  less  severe  than  any  Other,  if  this  should 
operate  as  a  motive  with  compassionate  persons  to 
employ  it  for  animals  sacrificed  for  their  use,  they 
may  conduct  the  process  thus : — 

Having  prepared  a  battery  of  six  large  glasa 
jars,  (each  from  20  to  24  pints,)  as  for  the  Laydea 
experiment,  and  having  established  a  communi* 
qation,  as  usual,  from  the  interior  smr&q^  of  eadjt 
with  the  prime  coi^ductor;  and  having  given  thfm 
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a  AiII  charge,  (which  with  a  good  machine  may  be 
executed  in  a  few  minuties,  and  may  be  estimated 
by  an  electrometer,)  a  chain  which  communicates 
wMi  the  eximor  of  the  jars  must  be  wrapped 
round  the  thighs  of  tiie  fowl ;  after  which  the  ope* 
niior,  holding  it  by  die  wings  turned  back,  and 
made  to  touch  behind,  must  raise  it  so  high  that 
the  head  may  receive  the  first  shock  from  the  prime 
conductor.  The  anim^  dies  instantly.  Let  the 
head  he  immediately  cut  off  to  make  it  bleeds 
when  it  may  be  plucked  and  dressed  immediately. 
Tfaw  quantity  of  electricity  is  supposed  sufficient 
for  a  turkey  of  ten  pounds  weight,  and  perhaps 
for  a  lamb.  Experience  alone  will  inform  us  of 
Hm  requisite  proportions  for  ammals  of  different 
icnam  and  ages.  Probably  not  less  will  be  re* 
quired  to  render  a  small  bird  which  is  very  old 
tedder^  dian  for  a  lai^r  one  which  is  young.  It 
18  easy  to  fomish  the  requisite  quantity  of  eledri* 
cil^9  hy  employmg  a  greater  or  less  number  of 
JBK.  As  six  jars,  however,  discharged  at  atteef 
are  capable  of  giving  a  very  violent  shock,  the 
operator  must  be  very  circumspect,  lest  be  shoidd 
liq>pen  to  make  the  experiment  on  his  own  fleph« 
iiistend  of  that  of  the  fowL 

B.  Fbakmlik^ 
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ON   THE    NATURE   OF   SEA-COAL* 
To  MONS,  DUBOURG. 

I  AM  persuaded  as  well  as  you,  that  the  sea-coal 
has  a  vegetable  origin,  and  that  it  has  been  formed 
near  the  sur£atce  of  the  earth ;  but  as  preceding 
convulsions  of  nature  had  served  to  bury  it  very 
deep  in  many  places,  and  covered  with  many  dif- 
ferent strata,  we  are  indebted  to  subsequent  con- 
vulsions for  having  brought  within  our  view  the 
extremities  of  its  veins,  so  as  to  lead  us  to  pene- 
trate the  earth  in  search  of  it.  I  visited  last  sum- 
mer a  large  coal-mine  at  Whitehavai  in  Cumber- 
land ;  and  in  following  the  vein,  and  descending 
by  d^rees  towards  the  sea,  I  penetrated  below 
tiie  ocean,  where  the  level  of  its  surface  was  more 
than  800  fathom  above  my  head ;  and  the  miniens 
assured  me  that  theb  works  extended  some  miles 
beyond  the  place  where  I  then  was,  continually 
and  gradually  descending  imder  the  sea.  The 
slBte  which  forms  the  roof  of  this  coal-mine  is 
impressed  in  many  places  with  the  figures  of 
leaves  and  branches  of  feam,  which  undoubtedly 
grew  at  the  surface,  when  the  slate  was  in  the 
state  of  sand  on  the  banks  of  the  sea.  Hius  it 
appears  that  this  vein  of  coal  has  suffered  a  prodi- 
gious settlement.  B.  F. 
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ANSWER    TO    SOME    INQUIRIES    RESPECTING    THE 
ART    OF    SWIMMING, 

To  THE  Same. 

I  AM  apprehensive  that  I  shall  not  be  able  to 
find  leisure  for  making  all  the  disquisitions  and 
experiments  which  would  be  desirable  on  this 
finbject  I  must  therefore  content  myself  with  a 
few  remarks. 

The  specific  gravity  of  some  human  bodies,  in 
comparison  with  that  of  water,  has  been  examined 
lijy;  Mr.  Bobertson,  in  our  Philosophical  Transac- 
tions, vol.  50,  page  30,  for  the  year  1767. — He 
asserts  that  fat  persons  vnth  small  bones  float  most 
easily  upon  water. 

Tbe  diving  bell  is  also  accurately  described  in 
#nr  Transactions. 
'    l^enayouth,  I  made  two  oval  pallets,  each 

^  ^ibout  t^  inches  long,  and  six  broad,  with  a  hole 
£or  the  thumb,  in  order  to  retain  it  fast  in  the  palm 
of  my  hand.    They  much  resembled  a  painter's 

*  pallets.  In  swimming  I  pushed  the  edges  of  these 
forward,  and  I  struck  the  water  with  their  flat 
«ir£Bices  as  I  drew  them  back.  I  remembar  I 
swam  fieusiter  by  means  of  these  pallets,  but  ttey 
fatigued  my  wrists.  I  also  fitted  to  the  sotes  of 
my  feet  a  kind  of  sandals,  but  I  was  not  satisfied 
vrith  them,  because  I  observed  that  the  stroke  is 
partly  given  by  the  inside  of  the  feet  and  the 
ancles,  and  not  entirely  with  the  soles  of  the  feet. 
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We  have  here  waistcoats  for  swimmers,  which 
Bxe  made  of  double  sail-cloth^  with  small  pieces  of 
cork  quilted  in  between  them. 

I  know  nothing  of  the  scaphandre  of  M.  de  la 
Chapelle. 

i  know  by  experience  that  it  is  a  great  comfott 
to  a  swimmer,  who  has  a  considerable  distance  to 
go,  to  turn  himself  sometimes  on  his  back,  and  to 
vary  in  other  respects  the  means  of  procuring  a 
progressive  motion. 

When  he  is  seized  with  the  cramp  in  the  leg, 
the  method  of  driving  it  away  is  to  give  to  die 
parts  affected  a  sudden  and  vigorous  and  violent 
ribock,  whibh  he  may  do  in  the  air  as  he  swims  oA 
his  back. 

During  the  great  heats  of  summer  there  is  no 
danger  in  bathing,  however  warm  we  may  be,  ill 
rivers  which  have  been  thoroughly  warmed  by  the 
imLr  But  to  throw  onenself  into  cold  spring  watei^ 
when  the  body  has  been  heated  by  exercise  in  the 
ran,  is  an  imprudence  which  may  prove  fatal.  I 
once  knew  an  instance  of  four  young  men,  who 
having  worked  at  harvest  in  the  heat  of  the  day, 
with  a  view  of  refreshmg  themselves  plunged  into 
\  Kpnf^  of  cold  vrater;  two  died  upon  the  spot, 
a  thvd  the  next  morning,  and  the  fourth  reco 
T»ed  with  great  difficulty.  A  copious  draught 
ef  cold  water,  in  similar  circumstances,  is  fte- 
qiMntly  attended  with  the  same  effect  is  If oi& 
America. 
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.  The  eiDBrciae  o{  swimming  is  one  of  the  most 
healthy  and  agreeable  in  the  worid.  After  having 
swam  for  an  hour  or  two  in  the  evenings  one  sleeps 
cooUy  the  whole  night,  even  dnring  the  most  ardent 
beats  of  summer.  Perhaps  the  pores  being  clean* 
sed,  the  insensible  perq)iration  increases  and  oc- 
caMons  this  coolness*  It  is  certain  that  much 
swimming  is  a  means  of  stopping  a  diarrhcBa,  and 
even  of  producing  a  constipation.  With  respect 
to  those  who  do  not  know  how  to  swim,  or  who 
are  afiected  with  a  diarrhoBa  at  a  season  which 
does  not  permit  th&n  to  use  that  exercise,  a  warm 
bath,  by  cleansii^  and  purifying  the  skin  is  found 
very  salutary,  and  often  effects  a  radical  cure.  I 
q>eak  from  my  own  experience  frequently  repeated, 
and  that  of  others  to  whom  I  have  recommended 
this. 

You  will  not  be  displeased  if  I  conclude  these 
haaty  remarks  by  informing  you,  that  as  the  ordi- 
nary method  of  swimming  is  reduced  to  the  act  of 
rowing  with  the  arms  and  l^s,  and  is  consequotitly 
a  laborious  and  frttiguing  operation  when  the  space 
of  water  to  be  crossed  is  considerable;  there  is  a 
method  in  which  a  swimmer  may  pass  to  great 
distances  with  much  facility,  by  means  of  a  sail : 
•^this  discovery  I  fortunately  made  by  accident^ 
and  in  the  following  manner : — 

When  I  was  a  boy,  I  amused  myself  one  day 
virith  flying  a  paper  kite;  and  approaching  the 
bank  of  a  pond  which  was  near  a  mile  broad,  the 
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weather  being  very  wann,  I  tied  the  string  to  a 
stake,  and  the  kite  ascended  to  a  very  consider- 
able  height  above  the  pond,  while  I  was  swimming. 
In  a  little  time,  being  desirous  of  amusing  myself 
with  my  kite,  and  enjoying  at  the  same  time  the 
pleasure  of  swimming,  I  returned;  and  loodng 
from  the  stake  the  string  with  the  little  stick  that 
was  fietstened  to  it,  I  went  again  into  the  water, 
where  I  found  that  lying  on  my  back  and  holding 
the  stick  in  my  hands,  I  was  drawn  along  the 
surface  of  the  water  in  a  very  agreeable  manner. 
Having  then  engaged  another  boy  to  carry  my 
clothes  round  the  pond  to  a  place  which  I  pointed 
out  to  him  on  the  other  side,  I  began  to  cross  the 
pond  with  my  kite,  which  carried  me  quite  over 
vrithout  the  least  fatigue,  and  vrith  the  greatest 
pleasure  imaginable.     I  was  only  obliged  occa- 
sionally to  halt  a  little  in  my  course,  and  resist  its 
progress,  when  it  appeared  that  by  followii^  too 
quick  I  lowered  the  kite  too  much;  by  doing 
whidi  occasionally,  I  made  it  rise  again.    I  have 
never  since  that  time  practised  this  singular  mode 
of  swimming,  though  I  think  it  not  impossible  to 
cross  in  this  manner  from  Dover  to  Calais. — ^The 
packet  boat,  however,  is  still  preferable.     Yours, 

B.  Franklin. 
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STOVES    FOR   PUBLIC    BUILDINGS. 

Extract  from  a  Letter  to  Dr.  Cooper. 

London f  July  7,  1773. 
"  1  CONGRATULATE  you  on  the  finishing  of  your 
new  meeting-house.  I  have  considered  as  well  as 
I  can,  without  being  on  the  spot,  the  intention  of 
wanning  it  by  some  machine  in  the  cold  damp 
seasons.  It  must  be  a  matter  of  difficulty  to  warm 
sensibly  all  the  au*  in  so  large  and  so  lofty  a  room, 
especially  if  the  fire  is  not  kept  up  in  it  constantly 
on  the  week  days  as  well  as  Sundays.  For  though 
ibe  machine  is  very  l^rge  and  made  very  hot,  yet 
the  space  of  air  and  quantity  of  wall  to  be  warmed 
is  so  great,  that  it  must  be  long  before  any  con- 
siderable effect  will  be  produced.  Then  it  vnll 
descend  by  the  walls  and  windows,  which  being 
very  cold  by  the  preceding  week's  absence  of  fire, 
wiU  cool  that  descending  air  so  much  in  so  long  a 
descent,  that  it  vnll  fall  very  heavily  and  uncom- 
fortably upon  the  heads  of  all  that  happened  to  sit 
under  it,  and  will  proceed  in  cold  cun^ents  along 
the  floor  to  the  warming  machine  wherever  it  is 
situated.  This  must  continue  till  the  walls  are 
warmed,  for  which  I  think  one  day  is  by  no 
means  sufficient,  and  that  therefore  a  fire  kindled 
in  the  morning  of  the  Sabbath  will  afibrd  no  com- 
fort to  the  congregation  that  day,  except  to  a  few 
that  sit  near  it,  and  some  inconvenience  to  the 
rest  from  the  currents  above-mentioned.    If,  how- 
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erer,  yoar  people,  as  they  are  rich,  can  afford  it, 
and  may  be  willing  to  indulge  themselves,  should 
dioose  to  keep  up  a  constant  fire  in  the  winter 
months,  you  may  have  from  this  country  a  machine 
tot  the  purpose,  cast  from  the  same  patterns  with 
those  now  used  at  the  Bank,  or  that  in  lincoWs 
Inn  Hall,  which  we  placed  in  the  middle  of  the 
respectire  rooms.  The  smoke  of  these  descends,' 
and  passing  under  ground,  rises  in  some  chimney 
at  a  distance.  Yours  must  be  a  chinmey  built,  I 
su{^se,  without  the  house;  and  as  it  ought  to 
draw  well  to  preTent  your  being  troubled  witfi 
smoke  (as  they  often  are  at  the  Bank),  it  should 
be  on  the  south  side ;  but  this  I  fear  would  dis«^ 
figure  your  fitmt.  That  at  Lincoln's  Inn  Hall 
draws  better.  They  are  in  the  form  of  temjdes, 
cast  in  iron,  with  columns,  cornices,  and  ey&ry 
member  of  el^ant  architecture.  And  I  mention 
casting  them  from  the  same  patterns  or  moulds, 
because  those  being  already  made,  a  great  deal 
of  work  and  expense  will  thereby  be  saved.  Bui 
if  you  can  cast  them  in  New  England,  a  large 
vase,  or.  an  antique  altar,  which  are  more  simple 
forms,  may  answer  the  purpose  as  well,  and  be 
more  easily  executed.  Yet  after  all,  when  I  con- 
sider the  little  effect  I  have  observed  from  these 
machines  in  those  great  rooms,  the  complaints  c^ 
people  who  have. tried  Buzaglo's  stoves  in  hails, 
and  how  fer  your  meeting-house  must  exceed 
them  in  all  its  dimensions,  I  appiehend,  that  afiw 
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a  gieat  deal  of  expense,  and  a  good  deal  of  dust 
oa  the  seats  and  in  the  pews,  which  thej  constantly 
occasion,  you  will  not  find  your  expectations  aiF 
aweied.  And  persuaded  as  I  am,  from  philoso- 
I^iic  considerations,  that  no  one  ever  catches  the 
disorder  we  call  a  cold  from  cold  air,  and  diere- 
fore  never  at  meeting,  I  should  think  it  rather 
advisable  to  those  who  cannot  well  bear  it,  to 
guard  against  the  short  inconTenience  of  cold  feet» 
(which  only  takes  place  towards  tl^  end  of  the 
service,)  by  basses  or  bearskin  cases  to  put  llie 
1)^8  in,  or  by  small  stoves  with  a  few  coab  under 
fi>ot,  more  nugorum. 


PBEPARATORY  NOTES  AND  HINTS  FOR  WRITING  A 
PAPER  CONCERNING  WHAT  IS  CALLED  CATCHING 
OF  COI-D. 

DEFINITION  OF  A  COLD. 

It  is  a  siziness  and  thickness  of  the  blood, 
whereby  the  smaller  vessels  are  obstructed,  and 
the  perspirable  matter  retained,  which  being  re- 
tained offends  both  by  its  quantity  and  quality ; 
by  quantity,  as  it  outfills  the  vessels,  and  by  its 
quality,  as  part  of  it  is  acrid,  and  being  retained, 
produces  coughs  and  sneezing  by  irritation, 

BOW  THIS  SIZINESS  IS  PRODUCED. 

1.  By  being  long  exposed  in  a  cold  air,  without 
exercise :  cold  thickens  glue. 
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2.  By  a  diminisbed  perspiration,  either  (1)  from 
breathing  and  living  in  moist  air,  or  (2)  from  tbs 
ck^ging  of  the  pores  by  clammy  sweat  dried  on 
said  fastening  down  the  scales  of  the  skin ;  or  (9) 
by  cold  constiinging  the  pores  partially  or  totally^ 
sleeping  or  waking ;  or  (4)  by  having  eat  food  tif 
too  gross  particles  for  free  perspiration,  as  oysters/ 
poric,  ducks,  &c.  People  are  found  frequently 
costive  after  much  bathing. 

3.  By  repletion,  as  when  more  is  throwa  into 
the  hatHt  by  eating  and  drinking  than  common 
perspiration  is  capable  of  dischar^ng  in  due  time^- 
whence  the  vessels  are  distended  beyond  lii^ 
spring,  and  the  quantity  of  contained  fluid;  that 
should  be  briskly  moved  to  preserve  or  acquire  a 
due  thinness,  is  too  weighty  for  their  force,  whence 
a  slow  motion, — thence  viscidity.  This  repletion 
so  increased  by  a  constipation  of  the  belly  happen- 
ing at  the  same  time.  In  an  approaching  cold, 
more  water  is  made  than  usual. 

4.  By  cooling  suddenly  in  the  air  after  exerciser 
Exercise  quickening  the  circulation,  produces  nkore 
perspirable  matter  in  a  given  time,  than  is  pro^' 
duced  in  rest.     And  though  more  is  likewise  usu- 
ally discharged  during  exercise,  yet  on  sudden 
quitting  of  exercise,  and  standing  in  the  air,  the 
circulation  and  production  of  perspirable  matter 
still  continuing  some  tune,  the  over  quantity  is 
retained.     It   is  safer  not  to  go  into  water  tea 
cold. 
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,A»  Bj  iMrticiilar  effluvia  in  the  air,  from  gome 
imknown  cause.  General  colds  tkrov^gboat  a 
eoontry.  By  being  in  a  coach  dose,  or  small  loom 
wtk  a  person  having  a  cold. 

6.  By  relaxation  of  the  solids,  from  a  w«tn  and 
moist  air,  ao  that  Aey  are  too  weak  to  give  due 
motion  to  the  fluids* 

Of  pwtial  colds  affecting  parts  only  of  the 
body. 

Causes. of  feveiishness  attending  coids. 

Ill  consequences  often  attending  colds,  as  pleu- 
risies, consnn^tions,  &c.  Some  never  takmg  cold, 
scmie  frequently ;  cause  of  the  diff»ence. 

Present  remedies  for  a  cold,  sliould  be  warming, 
diluting,  bracing. 

Means  of  pieventing  cold ;  temperance,  choice 
of  meats  and  drinJ^  warm  rooms,  and  lodgmg 
and  ^dothing  in  winter ;  dry  air,  care  to  keep  the 
beMy  open,  and  frequent  discharge  of  water ;  warm 
balfaing  to  cleanse  the  skin :  rubbing  after  sweat, 
especially  in  the  spring. 

INfficulties  that  first  put  me  on  thinking  on  this 
salpect  People  get  cold  by  less,  and  not  bf 
more,  viz. 

Bgr  putting  cm  a  dan^  shirt  on  a  dry  body — 
Yea. 

By  putting  on  a^ry  shirt  on  a  wet  body,  thoagii 
thimwets  the  shirt  ten  times  more — Na 

By  sitting  in  a  room,  where  the  i^r  has  been 
newly  washed — Yes. 

VOL.  II.  Q 
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By  going  into  a  river,  and  staying  there  au  hour 
(no  sheets  so  wet) — NOr 

By  wetting  the  feet  only — Yes. 

By  wetting  all  the  clothes  through  to  the  body^ 
and  wearing  them  a  whole  day — No. 

By  sitting  in  a  room  against  a  crevice — Yes. 

By  sitting  as  long  in  the  open  air — No. 

Few  of  these  effects  take  place,  if  the  vessel*  are 
kept  empty. 

Reapers  in  Pennsylvania: 

Drinking  cold  water  when  they  are  hot* 

If  it  makes  them  sweat,  they  are  safe^ 

If  not  they  fall  ill,  and  some  die. 

People  hot,  should  drink  by  spoonftds:  the 
reason. 

Taking  coid.  The  disorder  only  called  so  in 
English,  and  in  no  other  language. 

American  Indians,  in  the  woods,  and  the  wUtes 
in  imitation  of  them,  lie  witii  their  feet  to  the  fin 
in  frosty  nights,  and  take  no  cold  while  they  can  ke^ 
their  feet  warm. 

Feet  and  hands  apt  to  be  cold  in  that  disorder, 
and  why.  Is  it  the  siziness,  or  the  greater  eva- 
poration? 

Hottentots  grease  themselves,— occamoas  other 
evacuations  more  plentiful.     Greasing  keeps  the 
body  warm.     Bad  to  hold  the  water  too  long. 
Parts  colder  when  first  unclothed  than  afterwards,  , 
vdiyl 


Digiti 


ized  by  Google 


PAIT  It.       9HII/>SOPBICAl.  8UBJBCT8.  248 

Jt  was  a  disgrsce  among  the  ancieiit  PerBians  to 
cough  or  8pit 

Probably  as  it  ai^ued  intemperance. 

Vessels  when  too  fiilU  leak.  Quicksilver  through 
leather.  Thin  fluid  leaked  evaporates.  Comers 
of  eyes,  &c.  Sizy  will  not  all  evaporate.  What 
is  left  corrupts.  Hence  consumptions.  Hectic 
fevers,  from  absorption  of  putrid  pus.  It  ferments 
the  blood  like  yeast. 

People  s^dom  get  cold  at  sea,  though  they  sleep 
in  wet  clothes.  Constant  exercise,  moderate  liv- 
ing. Bad  cooks.  Yet  air  is  very  laoit^t.  Wet 
floors.     Sea  surrounding,  &c. 

Exercise  cures  a  cold.  Bishop  Williams  riding 
several  times  from  London  or  Exeter,  to  Salisbury. 

Bark  good  for  a  cold  taken  early. 

Pkuticular  parts  more  accustomed  to  discharge 
Ifae  irritating  perspirable  matter,  as  under  the  arms 
in  some,  feet  in  others,  &c. 

Experiment  of  two  razors. 

Every  pain  or  disorder  now  ascribed  to  a  cold. 

It  is  the  covering  excuse  of  all  intemperance. 

Numbers  of  people  in  a  close  room,  and  exer- 
cising there,  fill  the  air  with  putrid  particles. 

People  killed  by  House  of  Commons,  breathing 
the  air  through  boles  in  ceiling. 

Think  they  get  cold  by  coming  out  of  such  hot 
XO0V9»;  they  get  them  by  t>eing  in. 

Those  who  live  in  hotter  rooms  (stoves)  get  no 
colds ; 
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GermaDS  and  all  the  noftfaem  peo^« 
Alderman  and  turtle. 

People  remark  they  were  very  well  b^ore  a  cold, 
and  eat  heaiiy.    'Wonder  how  they  catched  it 

Signs  of  Temperance. 

Mouth  not  claiiimy  after  sleep. 

Saliva  thin  and  watery. 

Eyelids  not  stuck  together  with  hard  glue* 

Voice  clear. 

No  phl^m  to  raise. 

Advice  for  mode  of  general  temperance  without 
appearing  too  singular. 

Supper  not  bad  after  preparatory  light  dinner. 

May  be  rectified  by  slight  breakfast  next  mwn- 
mg. 

He  must  be  too  full  that  one  excess  will  much 
disorder. 

Time  of  great  meal  mended  of  late. 

One  hour  variation  of  compass  in  twenty  years* 

After  dinner  not  fit  for  business. 

People  fl-om  the  country  get  cold  when  they 
come  to  London,  and  why  ?  Full  living  with  m<mt 
air.  London  air  generally  moist,  why?  Mnch 
putrid  air  in  London.    Silver,  &c. 

Cooks  and  doctors  should  change  tnaxitiis. 

Common  sense  nH>re  common  among  the  eom-^ 
men  Scotch. 

Those  who  do  not  compare,  cannot  conceive  the 
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^I0ermc^  between  th^oiselves  and  tbemselyed  in 
full  or  spare  living. 

Wet  news^pers,  why  give  colds. 

Old  libraries,  and  damp  old  books. 

Putrid  animal  matter  in  paper  sisie. 

Courts  should  not  sit  after  dinner. 

Juries  fast,  a  good  institution. 

Chess — Impatience  of  deliberation  because  mora 
dilfficult.    Writing,  &c. 

Most  follies  arise  from  full  feeding.  Reasons 
pro  and  con  not  all  present. 

Temperate  nations  wisest 

Dining  entertainments  bad. 

Remaius  of  barbarism — expei^ive. 

,  Full  feeding  of  children  stupifies. 

Fasting  strengthens  reason  rather  than  subdues 
pa^ion. 

People  often  do  not  get  cold  when  they  think 
they  do,  and  do  when  they  think  they  do  not. 

Causes  of  colds  are  primary  and  jiecondary. 

Colds  are  of  different  kinds,  putrid  and  plethoric. 

Scarce  any  air  abroad  so  unwholesome  as  air  in 
a  close  room  often  breathed. 

Warm  sur  dissolves  more  moisture  than  cold. 

In  hot  countries  men  wrap  themselves  in  wet 
sheets  to  sleep. 

A  general  service  to  redeem  people  from  the 
slavish  fear  of  getting  cold,  by  shovring  them  where 
jtfae  danger  is  not,  and  that  where  it  is,  'tis  in  their 
pQwer  to  avoid  it 


Digiti 


ized  by  Google 


246        VRITINOS   OF   BENJAMIN   FRANKLIN. 

Surfeit,  an  expression  formerly  used,  now  laid 
aside.  "^ 

Costiveness  occasiomng  colds,  how  to  be  pre- 
Tented. 

Colds  formerly  called  rheums  and  catarrhs. 

Particular  foods  said  to  engender  rheums. 

Quere.  Is  Mr.  Wood  more  or  less  subject  to 
catch  cold  since  he  betook  himself  to  bis  low  diet? 

Answer  (by  Mr.  Wood).  He  now  finds  himself 
muck  more  healthy,  and  much  ks$  liable  to  catch 
cold.  What  few  colds  he  now  catches  are  so  very 
slight  that  he  is  not  sensible  of  them,  but  from  the 
urine,  which  is  then  not  so  clear. 

I  caused  the  above  question  to  be  asked  Mr. 
Wood,  ^d  obtained  the  answer.  It  is  the  Mk*« 
Wood  who  lives  upon  a  pound  of  flour  m  a  piid- 
dmg.  B.  FranklinI 

Dampier,  speaking  of  the  customs  c^  the  people 
at  Mindanoo,  p.  330,  says, 

**  You  see  abundance  of  people  in  the  river  fit>m 
morning  to  night  washing  their  bodies  or  clothes  : 
they  strip  and  stand  naked  till  they  have  done  ; 
then  put  them  on  and  march  out  again.'' 

Dr.  Gr^ory  says, 

All  that  class  of  diseases  which  arise  fir>in 
catching  cold,  is  found  only  among  the  civflised 
part  of  mankind.  An  old  Roman  or  an  Indian^ 
in  the  pursuit  of  war  or  himting,  would  pluiqge 


Digiti 


ized  by  Google 


VAITIV.   PHILOSOPHICAL  8UBJ£CT8.       247 

into  a  river  whilst  in  a  profuse  sweat»  without  fear, 
and  without  danger.  The  greater  care  we  take  to 
pievent  catching  cold,  by  the  various  contnvauces 
of  modem  hixury,  the  more  we  become  subject  to 
it  We  can  guard  against  cold  only  by  rendering 
ourselves  superior  to  its  influence.  There  is  a 
atiiking  instance  of  this  in  the  v^rous  constitu- 
tions of  children  who  go  thinly  clad  in  all  seasons 
and  weathers. 

The  coats  of  the  vessels  are  a  kind  of  network 
vi^ich  contains  the  fluids  only  when  not  so  pressed 
aft  to  enlarge  the  pores  of  the  net,  or  when  the 
ilaids  are  not  so  pressed  as  to  break  the  cohesion 
4tf  the  globules  or  particles,  so  as  to  make  them 
small  enough  to  come  through.  When  the  vessels 
are  full,  occasioned  by  a  course  of  full  living, 
thisy  labor  in  carrying  on  the  circulation;  their 
spring  or  power  of  contraction  and  compressing 
the  flinds  they  contain,  being  overstrained,  is  weak- 
ened, the  circulation  proceeds  more  slowly,  the 
fluids  thicken  and  become  more  gluey,  both  for 
want  of  due  churning  and  because  less  heat  is 
produced  in  the  body.  Such  a  body  requires 
more  aid  of  clothing  and  fire  to  preserve  its 
warmth. 

If  a  parson  in  that  state  of  body  walks  a  mile 
or  two,  or  uses  any  other  exercise  that  warms  him, 
the  Adds  ,are  rarefied  by  the  heat,  distend  the  ves- 
ads  irtiU  more,.and  the  ^tamx^t  parts  of  the  fluids 
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in  teader  places  force  out  throngli  the  poieflr  of 
tUe  Teasels  in  form  of  a  gluej  wator,  Tia.  i^  the 
#ye8»  witfaia  the iH>8e,  and  witbiathehiiiga.  TUs 
in  moderate  exevcm. 

If  tlie  exerd^  is  increased  k.  cones  tfaiougfa 
m^&y  pore  in  the  skiot  and  isr  called  sweat 

The  more  Tolatile  parts  of  this  eoctraTasmtod 
flisid  evaporate,  and  fly  ofl^  in  the  air;  the 
part  remains,  thickens  and  hardens  more  or 
as  it  becomes  more  or  less  dry ;  in  the  nose  and 
on  the  lungs  where  air  is  continually  comiqg  and 
foiaig,  it  soon  becomes  a  mucus,  but  can  havdly 
grow  drier  because  surrounded  with  meiet  paits 
and  supplied  with  more  moisture.  What  ooms  out 
q(  the  comer  of  the  eye  wh^i  shut,  as  in  idetip^ 
hardens  into  what  is  called  a  kind  of  gum,  beii^ 
in  ftict  dry  glue. 

.  Tlu3  in.  a  laoming ,  almost  sticks  die  eydids 
togrther. 

With  such  mncous  matter  the  nose  is  somatinatit 
alvMst  stoiq;ied,  and  must  be  cleared  by  strong 
blowing. 

In  the  wind-iHpe  and  on  the  lungs  it  gathers 
and  is  impacted,  so  as  sometimes  to  induce  a  otm- 
tinual  coughing  and  hawking  to  discharge  it. 

If  not  easily  discharged,  but  remaining  kmg 
adhering  to  die  lungs,  it  comqats  and  inflames  the 
parts  it  is  in  contact  widi ;  even  belund  the  ears 
and  b«twe»  the  parts  of  the  body  so  conslaady 
m  contact,  that  the  pcnpimUe  mat^,  aweit,  &e. 
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eannot  easily  escape  firom  between  th^n ;  the  skm 
IS  iBflsMned  by  k,  and  a  partial  putr^action  begins 
to  take  place,  they  corrupt  and  ulcerate.  The 
Tessels  being  thus  wounded  discbarge  greater  and 
continual  q[uantitie6.    Hence  consumption. 

Part  of  the  corrupted  tnatter  absorbed  again  by 
Ae  ressels  and  mixed  with  the  blodd  occasions 
hectic  fevers. 

When  the  body  has  sweated,  not  from  a  disso* 
krtion  of  fluids,  but  frotn  the  force  above  men- 
tioned, aa  the  sweat  dries  off,  some  clamniy  mab* 
trtatice  remains  in  the  pores,  which  doses  many  cf 
them,  wholly  or  in  part.  The  subsequent  peafqpi* 
ttttion  is  hereby  lessened. 

'  The  pen^uuble  matter  consists  of  parts  ap- 
*  l^roaching  to  putrefitction,  and  therefore  destined 
by  nature  to  be  thrown  off,  that  living  bodies  m^ht 
-not  putrefy,  which  otherwise,  from  their  warmtii 
imd  moisture,  they  would  be  apt  to  do. 

^  Hiese  corrupting  particles,  if  continually  thMwn 
•fl^  the  remainder  of  the  body  continues  nncor* 
rupt,  or  approaches  no  nearer  to  a  state  of  putre* 
faction.  Just  as  in  boiling  water,  no  greater  d^ 
gree  of  heat  than  the  boiling  heat  can  be  acquired, 
because  the  particles  that  grow  hotter,  as  &st  m 
Aey  become  so,  fly  off  in  vapor.  But  if  the  vapor 
tovid  be  retained,  water  might  be  made  nmeh 
InMar,  perhaps  red  hot,  as  oil  may,  whieh  is  not 
fto  subject  to  evaporation.  So  if  the  perqpiriaUe 
matter  is  vetaiitod  it  remixes  with  Mood,  afad  fso* 
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duces  first,  a  slight  putrid  fever,  attending  alwttys 
what  we  call  a  cold,  and  when  retained  in  a  great 
d^;ree,  more  mischievous  putrid  diseases. 

In  hot  countries,  exercise  of  body  with  the  heat 
of  the  climate  create  much  of  this  putrid  persf^ 
rable  matter,  which  ought  to  be  dischai^ed.  A 
check  is  in  those  countries  very  pernicious ;  putrid 
malignant  violent  fevers,  and  speedy  death,  the 
consequence. 

Its  discharge  is  also  checked  another  way  be^ 
sides  that  of  closing  the  pores,  viz.  by  being  in  an 
air  already  full  of  it,  as  in  close  rooms  containing 
great  numbers  of  people,  play-houses,  ball-rooms, 
kc. 

For  air  containing  a  quantity  of  any  kind  of 
r^spOTj  becomes  thereby  less  capable  of  imbibing 
more  of  that  vapor,  and  finally  vnll  take  no  more 
of  it 

V  the  air  will  not  take  it  off  from  the  body,  it 
must  remain  in  the  body ;  and  the  perq[>iration  is 
as  eflectually  stopped,  and  the  perspirable  matter 
as  certainly  retained  as  if  the  pores  w^re  all 
stopped. 

A  lock  of  wet  wool  contained  in  a  nutmeg 
grater,  may  dry,  parting  with  its  moisture  throu^ 
Ihe  holes  of  die  grater.  But  if  you  stop  all  those 
holes  vrith  wax  it  vnll  never  dry.  Nor  if  exposed 
to  the  open  air  vrill  it  dry  when  the  air  is  as  moist 
as  itself.  On  the  contrary  if  aheady  dry,  and 
eippaed  to  moist  air,  it  would  acquire  moistiire. 
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Thus  people  in  rooms  heated  by  a  miiltitiida  of 
people,  find  their  own  bodies  heated :  thence  the 
quantity  of  perspirable  matter  is  increased  that 
diould  be  discharged,  bot  die  air  not  being  changed 
grows  so  full  of  the  same  matter,  that  it  will  re- 
ceive no  more.  So  the  body  must  retain  it.  The 
consequence  is,  that  next  day,  perhaps  sooner,  a 
slight  putrid  fever  comes  on  with  all  the  marks  of 
what  we  call  a  cold,  and  the  disorder  is  supposed 
to  be  got  by  coming  out  of  a  warm  room,  whereas 
it  was  really  taken  while  in  that  room. 

Putrid  ferments  beget  their  like. — Small-pox.^— 
Wet  rotten  paper,  containing  corrupt  glue.  The 
cold  fever  communicable  by  the  breath  to  others, 
ice. 

Urine  retained,  occasions  sneezing,  &c. 

Coughing  and  spitting  continually,  marks  of 
intemperance. 

People  eat  much  more  than  is  necessary. 

Proportionable  nourishment  and  strength  is  not 
drawn  from  great  eating. 

The  succeeding  meals  force  the  preceding  through 
half-undigested. 

Small  meals  continue  longer  in  the  body,  and 
are  more  thoroughly  digested. 

The  vessels  being  roomy  can  bear  and  receive 
without  hurt,  an  accidental  excess. 

They  can  concrete  more  easily. 

There  is  less  quantity  of  coirupting  particles 
produced. 
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Putrid  fish  very  bad. 
Black  bole  in  the  Indies. 


I^TTER  FROM  Mr.  W.  SmALL  TO  Dr.  FeANKUN. 
Dbab  Sir^  Birmit^ham,  lOthJug.  1771* 

The  reason  of  your  having  no  sooner  received 
the  quotation  from  Celsus^  is,  that  I  wished  to 
CToploy  my  very  first  leisure  in  looking  into  seve- 
ral other  ancient  books  for  passages  to  the  same 
purpose  and  to  send  you  all  together.  But  Mr. 
Keir  having  told  me  of  your  desire  to  see  that 
immediately,  you  have  it  almost  alone. 

In  the  article  De  Tabe  in  his  third  book,  treat- 
ing of  the  cure,  he  says,  **  cavendse  distiilationes, 
ne,  si  quid  cura  levarit,  exasperent;  et  ob  idy  vi^ 
tanda  cruditas^  simulque  et  sol,  etfrigus.'"  Here 
indigestion  seems  to  be  reckoned  the  principal 
cause.  If  you  have  not  attended  to  that  parti- 
cular before,  you  may  be  surprised  to  find  sun- 
shine among  the  causes  of  colds,  but  such  is  the 
doctrine  of  all  the  ancients*  A  passage  about 
the  instruments  of  cure  in  coughs  may  perhaps 
amuse  you,  ^'Utilis  etiam  in  omni  tussi  est  pe- 

'  **  Great  caution  should  be  observed,  when  relief  is  ooce 
obtained,  lest  catarrhs  are  made  worse ;  indigestion  also, 
as  well  as  exposure  to  the  sun,  and  cold  air,  ought  to  be 
avoided/^ 
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Begrinatio,  Bavigatio  longa,  loca  maritiiiia,  natg-^ 
Honest  * 

F^rom  several  things  in  Xenophon»  and  in  PlotOt 
the  prevailing  opinion  in  their  time  seems  to  have 
been,  that  what  we  now  commonly  call  colds  and 
catarrhs,  arose  almost  solely  from  excess  and  ia*« 
dol^ice.  On  this  account  Xenophon  says,  that 
in  Persia  in  the  days  of  Cyrus,  to  spit  or  to  blow 
a  nose  was  infiunous.  Plato  often  commends 
simple  spare  diet,  but  in  one  place  he  sap  it  pro^ 
vents  all  catarrhs.  Whether  he  means  precisely 
what  we  call  catarrhs,  however,  in  that  passage^ 
may  be  doubted. 

I  do  not  t'ecoUect  any  absolutely  express  testi- 
Bsony  in  your  favt>r  fivnn  Hippocrates.  Mucus 
(of  the  nose)  and  saliva  he  judges  to  be  signs  of 
repletion,  and  be  maintahis  tibat  persons  wiio 
drink  and  eat  sparingly  are  free  from  diseases 
oeeamoned  by  moisture.  Abundance  may  bo 
iMBtd  in  Galen  to  your  pulpose.  A  modem 
^tfaor,  who  ought  to  have  understood  tiiis  sidy- 
ject,  for  he  has  written  so  great  a  book  about 
catarrhs,*  that  you  had  better  have  twenty  colds 
than  res^d  it,  is  of  your  opinion.  **  lUa,  ilia,  in^ 
quam,  cibi  potusque  abundantia  citat  catarrhos^ 
Eosdem  abigunt  frugalitas  et  labor.    Ut  ex  kixu 

'  *'  In  all  coughs  it  is  found  beneficial  to  take  long  jouiaeys 
and  royagesy  to  reside  on  the  ^ea-coast,  and  to  use  sea-baths.'' 

*  This  book  upon  the  Catarrh  is  probably  that  of  Sehnei- 
derui,  consisting  of  four  volumes  4to. 
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et  otio  nascuntur  catarrhi,  ita  borum  medicina 
in  sobrietatey  in  continentia,  in  exercitatioDibus  coi^ 
poiis,  in  mentia  tranquillitate.  QaotusquiK]iie  vero 
liec  precepta,  has  leges  vivendi  custodit?  Homo 
frugi  est  rara  a\i8,  &c.  Hinc  nemo  mortalium  fere 
est  sine  catarrhis.'* ' 

Mr.  BouUon  will  soon  present  you  with  one  of 
die  boxes  with  invisible  hing^.  He  has  astonish- 
ed our  rural  philosophers  exceedingly  by  caloiing 
the  waves  h  la  Franklin^ 

I  am  trying  some  experiments  in  relation  to  the 
improvement  of  telescopes;  should  they  answer 
you  shall  hear  of  them. 

I  b^  you  will  make  my  most  respectful  compli- 
ments  to  the  fellow  travellers  who  we«  with  yoa 
here,  and  believe  me  to  be  with  the.  highest  regard^ 
dear  Sir,  your  much  obliged  and  most  obedient 
servant,  W.  Small. 

'  **  Eating  and  drinking  too  macb,  is  sufficient  of  itself  I 
say,  to  produce  Catarrhs.  Temperance  and  active  pursuits  oia 
tlie  contrary  dri? e  them  away.  As  Catarrhs  are  produced  by 
luxury  and  indolence,  so  the  remedy  for  these  u.to  observe  so- 
briety, continence,  exercise  of  body  and  tranquillity  of  mind. 
How  few  observe  these  precepts  1  Temperance  indeed  is  very 
rare.    Henoe  very  few  escape  Catarrhs.^ 

*  See  Wbitinos,  Part  IV. 
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OK.  THE  CAUSES  OF  COLDS. 

March  10, 1773. 
♦  ♦  ♦  *  *  I  shall  not  attempt  to  explain  why 
damp  clothes  occasion  colds,  rather  than  wet  ones, 
because  I  doubt  the  fact ;  I  imagine  that  neither 
the  one  uor  the  other  contribute  to  this  effect,  and 
that  the  causes  of  colds  are  totally  independent  of 
Y^et  and  even  of  cold.  I  propose  writing  a  short 
ps^r  on  this  subject,  the  first  moment  of  leisure  I 
have  at  my  disposal.  In  the  mean  time  I  can  only 
say,  that  having  some  suspicions  that  the  common 
notion,  which  attributes  to  cold  the  property  of 
stopping  the  pores  and  obstructing  perspiration* 
was  ill  founded.  I  engaged  a  young  physician, 
who  is  making  some  experiments  with  Sanctorius's 
balance,  to  estimate  the  different  proportions  of  his 
perspiration,  when  remaining  one  hour  quite  naked, 
and  another  warmly  clothed.  He  pursued  the  ex- 
periment in  this  alternate  manner  for  eight  hours 
cruccessively,  and  found  his  perspuration  almost 
double  during  those  hours  in  which  he  was 
naked.  fi.  Franklin. 

May  4,  1773. 

The  young  physician  whom  I  mentioned  is  dead*, 

and  an  the  notes  which  he  had  left  of  jiis  curious 

experiments  are  by  some  accident  lost  between  our 

friends  Sir  John  Pringle  and  Dr.  Hack(Saimders); 
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but  these  gentlemen,  if  the  papers  cannot  be  recov- 
ered, it  is  to  be  presumed,  will  repeat  the  experi- 
ments themselves.' 


To  Dr.  Rush. 

Dear  Sir,  London^  July  14,  1773. 

I  received  your  favor.of  May  1,  with  the  pamph- 
let, for  which  I  am  obliged  to  you.  It  is  well 
written.  I  hope  that  in  time  the  endeavors  of  the 
friends  to  liberty  and  humanity  will  get  the  better 
of  a  practice  that  has  so  long  disgraced  our  nation 
and  religion. 

A  few  days  after  I  received  your  packet  for  M* 
Dubourg,  I  had  an  opportunity  of  forwarding  it  to 
him  per  M.  Poissonier,  physician  of  Paris,  who 
kindly  undertook  to  deliver  it.  M.  Dubomg  has 
been  translating  my  book*  into  French.  It  is 
nearly  printed,  and  he  tells  me  he  purposes  a  copy 
for  you. 

I  shall  communicate  your  judicious  remark  re- 
lating to  the  septic  quality  of  the  air  transpired  by 
patients  in  putrid  diseases  to  my  friend  Dr. 
Priestley.  I  hope  that  after  having  discovered  the 
benefit  of  fresh  and  cool  air  applied  to  the  sick, 
■     I      II  — —    III      ■    I        ■         ■■— .— — *i»— »' 

'  The  young  physioiaa  here  alluded  to^  b  the  late  Dr.  Staik» 
whose  works,  including  the  above  ezperiments,  have  siaoe 
been  published. 

*  Experiments  in  electricity. 
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people  will  b^in  to  suspect  that  possibly  it  may 
do  no  harm  to  the  well.  I  have  not  seen  Dr. 
Cidl^'s  book,  but  am  glad  to  hear  that  he  speaks 
of  catarrhs  or  colds  by  contagion.  I  have  long 
been  satisfied  from  observation,  that  besides  the  ge- 
neral colds  now  termed  influenzas^  (which  may 
poBsiUy  spread  by  contagion  as  well  as  by  a  parti- 
cuJar  quality  of  the  air)  people  often  catch  cold 
fipm  one  another  when  shut  up  together  in  close 
rooQia,  coaches,  &c.  and  when  sitting  near  and 
conyersing  so  as  to  breathe  in  each  other's  tran- 
spiration ;  the  disorder  being  in  a  certain  state.  I 
think  too  that  it  is  the  frowsy  corrupt  air  from  ani- 
mal snbrtances,  and  the  per^ired  matter  from  om* 
bodias,  which  bdng  long  confined  in  beds  not  lately 
Qqodf  and  clothes  not  lately  worn,  and  books  long 
shut  up  in  clt>se  rooms,  obtains  that  kind  of  pu- 
tridity which  occasions  the  colds  observed  upon 
sleeping  in,  wearing,  and  turning  over  such  bed- 
clothes, or  books,  and  not  their  coldness  or  damp- 
ness. From  these  causes,  but  more  from  too  fiiU 
living,  with  too  little  exercise,  proceed  in  my 
opinion  most  of  the  disorders  which  for  about  one 
hundred  and  fifty  years  past  the  English  have 
caUed  colds.  As  to  Dr.  Cullen's  cold  or  catarrh 
a  frigcrcj  I  question  whether  such  a  one  ever 
existed.  Travelling  in  our  severe  winters,  I  have 
soiflfered  rold  sometimes  to  an  extremity  only  short 
of  freezing,  but  this  did  not  make  me  catch  cold. 
And  for  moisture,  I  have  been  in  the  river  every 

VOL.  II.  R 
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evening  two  or  thuee  bom  for  a  ibrtidgbt  together, 
#hen  one  wooM  suj^pose  I  m%ht  iti^bibe  enoiigh 
of  it  to  take  cold  if  homldjty  x^uld  give  it ;  iMft  no 
mich  eflfiefct  ever  followed.  Boytt  metw  g«t  c<>ld  by 
8wiDumi%.  Nor  are  people  «t  «ea^  br  liirbo  lil^e  iit 
BennndaB,  or  St  Helena,  Bmill  islancfe,  wbet«  Ifete 
air  mast  be  ever  moist  from  the  dashing  ami  break- 
ing of  waves  against  their  rocks  bn  all  Bides,  mon 
snlgeet  to  colds  than  those  who  inhabit  part  tsf  a 
continent  where  tiie  air  is  driest  Dampness  nay 
indeed  assist  in  producing  putridity  and  tfao0e 
miasmata  which  infect  ns  with  die  disorder  we  call 
a  cold ;  but  of  itself  can  never  by  a  litde  addittMi 
of  m<Msture  fatirt  a  body  filled  vnth  watery  Aniia 
from  head  to  foot  With  great  esteem  atid  sinoeiie 
wifiAies  for  your  welfare,  I  am,  Sir,  yoor  most  obe- 
dbht  humble  servant,  B.  FeankliW. 


MOIST  AlB  NOT  UNHEALTHY. 
To  Dr.  Pbrcival. 

London,  Oct.  16^  1773. 

♦        ♦♦♦♦.♦ 

"The  difference  of  deaths  between  1  in  S8 

at  Manchester,  and  1  m  120  at  Morton,  b  sur- 
prising. It  seems  to  show  the  unwbolesomessss 
of  the  manufacturing  life,  owing  peirhi^  to  the 
con&iement  in  small  close  rooms,  or  in  lafger  with 
numbers,  or  to  poverty  and  want  of  necessaries^  or 
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to  cfeuildiig,  or  to  til  of  diem.  FaniMirs  who  ma* 
ufiiotare  in  their  own  families  what  they  baTe  oc« 
eamm  for  and  no  more,  are  perhaps  the  happiest 
petple  and  the  healthiest. 
nrk  a  odrious  remark,  that  moist  seasons  are  ti^ 
The  gentry  of  England  are  remarkably 
of  moistare,  and  of  air.  But  seamen,  who 
live  IB  perpetually  moist  aor,  are  always  healthy,  tf 
tiiay  ha^e  good  provisions.  The  inhabitants  of 
Bermuda,  St  Hefana,  and  other  islands  far  from 
conlmeDis,  smronnded  with  rocks,  against  which 
the  wmfw  continnally  dadiing,  fill  the  air  widi 
^aay  and  vapor,  and  vfhete  no  wind  can  anrive 
titot  does  not  pass  over  modi  sea,  and  of  course 
brfng  modi  moisture,  these  people  are  remarkdbiy 
healthy.  And  I  have  feng  th(Might  that  mere  moist 
airiias  no  iH  eiect  on  the  constitution ;  though  air 
impregnated  with  viqpors  from  putrid  marshes  is 
fomid  peraicieus,  not  from  the  moisture  but  the  pu- 
tridity, it  seems  atrange  that  a  man,  whose  body 
is  composed  in  great  part  of  moist  fluids,  whose 
blood  and  juices  are  so  watery,  who  can  swallow 
quantities  of  water  and  small  beer  daily  without 
inconvenience, 'should  frmcy  that  a  little  more  or 
less  moisture  in  tiie  air  should  be  of  such  import- 
anoe.  fiat  we  aheond  in  absurdity  and  inconsis- 
tooegr.  Thus  iboagh  it  is  gei^rally  allowed  that 
fitey  4kt  mr  k  B,  good  thing,  yet  what  caution 
agaJnat  airl  wiMit  stof^nag  of  crevices  I  what 
wiapphig  jap  in  iracrn  clothes !  whsit  stuffing  of 
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doors  and  windows  I  even  in  the  midst  of  summen 
Many  London  £Btmilies  go  ont  once  a  day  to  take 
the  air ;  three  or  four  persons  in  a  coachi  one  per^ 
haps  sick ;  these  go  three  or  four  miles,  or  as  many 
turns  in  Hyde  Park,  widi  the  glasses  both  up  close, 
all  breathing  over  and  over  again  the  same  air  they 
brought  out  of  town  with  them  in  die  coach,  with 
the  least  change  possible,  and  rendered  worse  and 
worse  every  moment  And  this  they  call  taking 
the  air.  From  many  years  observations  on  myself 
and  others,  I  am  persuaded  we  are  on  a  wrong 
scait  in  supposing  moist  or  cold  air  the  causes  of 
that  disorder  we  call  a  cold :  some  unknown  qua- 
lity in  the  air  may  perhaps  produce  colds,  as  in  tiie 
ifffltienza  ;  but  generally  I  apprehend  they  are  the 
eflect  of  too  foil  living  in  proportion  to  our  exer- 
cise. Excuse,  if  you  can,  my  intruding  into  your 
province,  and  believe  me  ever  with  sincere  esteem, 
dear  sir,  your  most  obedient  humble  servant, 

B.  Franklin. 


ON  LIGHTNING  CONDUCTORS. 

To  Mr.Winthrop. 

LondoHy  July  25,  1778. 
♦  «  «  «   Your  remark  on  the  passage  of  Castil- 
lioneus  will  be  read  at  the  society  at  their  next  meet- 
ing. I  diank  youmuchforthe papers  and accountBof 
damage  done  by  lightnii^,  which  you  have  fovored 
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me  wkii.  The  conductors  b^in  to  be  used  here. 
Mimy  country  seats  are  provided  with  tiiem,  some 
churches,  the  powder  magasines  at  Purfleet,  tiie 
quells  house.iii  the  park>  &c.  and  M.  Le  Roy,  of 
the  Academy  of  Sciences  at  Paris,  has  lately  given 
a  Memoir  recommendmg  the  use  of  them  in  that 
kingdom,  which  hasr  been  long' opposed  and  ob- 
structed by  Abb4  NoUet.  Of  the  Duke  of  Tus- 
cany he  says,  *^  Ce  prince,  qui  ne  connott  pas  de 
d^lassement  plus  agr^able  des  soins  p^nibles  du 
gouvemement,  que  T^tude  de  la  Physique,  a  or- 
donn6,  Fannie  demi^re,  qu'on  6tablit  de  ces  barres 
au-dessus  de  tons  les  magasins  k  poudre  de  ses 
Etats ;  on  dit  que  la  r^publique  de  Venise  a  donn6 
les  mSmes  ordres,"  &c.  B.  Franklin. 


of  th£  stilling  of  waves  by  means  of  olk. 

Extracted  froik  sundry  Letters  between  Dr. 
Franklin,  William  Brownrigg,  M. D.  F.  R.  S. 
AND  THE  Rev.  Mr.  Parish. 

Extract  of  a  Letter  from  Dr.  Brownrigg,  to  Dr.  Franklin, 
dated  Ormathwaite,  January  27,  1773. 

By  the  enclosed  from  an  old  friend,  a  worthy 
clergyman  at  Carlisle,  whose  great  leammg  and 
extensive  knowledge  in  most  sciences  would  have 
more  distinguished  him,  had  he  been  placed  in  a 
more  confifMcnous  point  of  view,  you  will  find,  that 
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* 

he  had  bMrd  of  your  expcrimait  on  D«nr«nt 
Lake,  and  has  tiirown  U^^eftber  what  he  could  col- 
lect on  that  sub)e<^ ;  to  which  I  hare  anhjoined 
one  experiment  from  the  jrdation  of  another  gentle* 
man. 


i      ■*W#-^WW1W»—W^ 


Extract  of  a  Letter  from  the  Rev.  Mr.  Farish  to 
Dr.  Braamrigg. 

I  SOME  time  ago  met  \¥ith  Mr*  Bun,  who  au- 
pnted  me  with  an  account  of  an  experiment  yon 
had  tried  upon  the  Derwent  water,  m  company 
with  Sir  John  Prin^  and  Br.  Franklin.  Accord- 
ing to  his  representation,  the  water,  which  had 
been  in  a  great  agitation  before,  was  instandy 
calmed  upon  pouring  in  only  a  very  small  quantity 
of  oil,  and  that  to  so  great  a  distance  round  the 
boot  as  seeAed  incredible.  I  have  since  had  the 
same  accounts  from  others,  but  I  suspect  all  of  a 
little  exaggeration.  Pliny  mentions  this  property 
of  oil  as  known  particularly  to  the  divers,  who 
made  use  of  it  in  his  days,  in  order  to  have  a  more 
steady  light  at  the  bottom.'  The  sailors,  I  have  been 


JVtffe  iy  Br.  Brmonrigg. 

'  S&r  Gnfred  Lawson,  who  served  long  in  the  army  at  Gibral' 
tar,  assures  me,  that  the  fishermen  in  that  place  are  accustomed 
^  pomr  a  little  oil  ob  ^  sea,  in  order  td  stOl  its  motioo,  that 
they  may  be  tnafakd  to  aeelhe  oyaUrs  lying  «lteboaoai,  which 
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toWt  ^^^  o^sttrrec)  sometliiBg  of  the  same  kind  in 
aw  4ay«,  that  the  water  is  always  remarkably 
iHMQth^,  in  the  wake  of  a  ohip  that  has  been  newly 
tatfowed,  than  it  la  in  one  that  is  foul.  Mr.  Pen- 
aaat  also  mentions  an  observation  of  the  like  na- 
ture made  by  the  seal-catchers  in  Scotland*  Brit. 
ZooL  Vol.  IT.  Article  Seal.  When  these  animals 
aK  devouring  a  very  oily  fish,  which  they  always 
do  imder  water,  the  waves  above  are  observed 
ta  be  remarkably  smooth,  and  by  this  mark  the 
fishermen  know  where  to  look  for  them.  Old 
Pliny  does  not  usually  meet  with  all  the  credit  I 
am  inclined  to  think  he  deserves.  I  shall  be  glad 
ta  have  an  authentic  account  of  the  Keswick  ex- 
periment ;  and  if  it  comes  up  to  the  representatipns 
fltfit  have  been  made  of  it,  I  shall  not  much  hesi- 
tate to  believe  the  old  gentleman  in  another  more 
w<mderfiil  phenomenon  he  relates  of  stilling  a  tem- 
peaionly  by  Growing  up  a  litde  vinegar  into  the 
air. 


Dr.  Franklin  to  Dr.  Brownrigg. 
Dear  Sir,  London,  Nov.  7, 1773. 

I  thank  you  for  the  remarks  of  your  learned 
firiend  at  Carlisle :  I  had,  when  a  youth,  read  and 

are  there  very  laige,  and  which  they  take  up  with  a  proper  in- 
stiment  This  Sir  OBfred  had  often  seen  performed,  and 
sfid  the  sane  was  practised  on  othar  parts  of  the  Spanish 
coast 


Digiti 


ized  by  Google 


264        WRITINGS   OF   BENJAMIN   FRANKLIN. 

Cimiled  at  Pliny's  accoant  of  a  piBctice  among  the 
seam^i  of  bis  time,  to  still  the  wayes  in  a  storm  by 
pouring  oil  into  the  sea ;  which  he  mentions,  as  well 
as  the  use  of  oil  by  the  divers ;  but  the  stilling  a  tern* 
pest  by  throwing  vin^ar  into  the  air  had  escaped 
me.  I  think  with  your  friend,  that  it  has  been  of 
late  too  much  the  mode  to  slight  the  learning  of  the 
ancients.  The  learned,  too,  are  apt  to  slight  too 
much  the  knowledge  of  the  vulgar.  The  cooling 
by  evaporation  was  long  an  instance  of  the  latter. 
Thb  art  of  smoothing  the  waves  by  oil  is  an  inr 
stance  of  both. 

Perhaps  you  may  not  dislike  to  have  an  account 
of  all  I  have  heard,  and  learnt,  and  done  in  this 
way.    Take  it,  if  you  please,  as  follows : 

In  1757,  being  at  sea  in  a  fleet  of  96  sail,  bound 
against  Louisbourg,  I  observed  the  wakes  of  two  of 
the  ships  to  be  remarkably  smooth,  while  all  the 
others  were  ruffled  by  the  vnnd,  which  blew  fresh. 
Being  puzzled  with  the  differing  appearance,  I  at 
last  pointed  it  out  to  our  captain,  and  asked  him  the 
meanmg  of  it.  "JThe  cooks,"  says  he,  "  have,  I 
suppose,  been  just  emptying  their  greasy  water 
through  the  scuppers,  which  has  greased  the  sides 
of  those  ships  a  little ;"  and  this  answer  he  gave  me 
with  an  air  of  some  little  contempt,  as  to  a  person 
ignorant  of  what  every  body  else  knew.  In  my 
own  mind  I  at  first  slighted  his  solution,  though  I 
was  not  able  to  think  of  another;  but  recollecting 
what  I  had  formerly  read  in  Pliny,  I  resolved  to 
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make  some  experiment  of  the  effect  of  oil  on  water, 
when  I  ahonld  have  an  opportunity. 

Aflerwards  being  again  at  sea  in  1762, 1  first  ob-' 
serred  the  wonderful  quietness  of  oil  on  agitated 
water,  in  the  swinging  glass  lamp  I  made  to  hang 
up  in  the  cabin,  as  described  in  my  printed  paper.^ 
Thk  I  was  continually  looking  at  and  considering, 
asr  an  appearance  to  me  inexplicable.  An  old  sea 
captain,  then  a  passenger  with  me,  thought  little  of 
%  supposing  it  an  effect  of  the  same  kind  with  that 
of  oil  put  on  water  to  smooth  it,  which  he  said  was 
a  practice  of  the  Bermudians,  when  they  would 
strike  fish,  which  they  could  not  see  if  the  surface 
of  the  water  was  ruffled  by  the  wind.  This  prac- 
tice I  had  never  before  heard  of,  and  was  obliged 
to  him  for  the  information ;  though  I  thought  him, 
SHBtak^i  as  to  the  sameness  of  the  experiment,  the 
operations  being  different  as  well  as  the  eflfects.  In 
one  case,  the  water  is  smooth  till  the  oil  is  put  O]^ 
and  then  becomes  agitated.  In  the  other  it  is  agi- 
tated before  the  oil  is  applied,  and  then  become^ 
smooth.  The  same  gentleman  told  me,  he  had 
heard  it  was  a  practice  with  the  fishermen  of  Luh 
bon,  when  about  to  return  into  the  river,  (if  they 
saw  before  them  too  great  a  surf  upon  the  bar, 
which  they  apprehended  might  fill  their  boat»  in 
paasmg,)  to  «npty  a  bottle  or  two  of  oil  into  the 
sea,  which  would  suppress  the  breakersi  and  allow 

"  See  the  precediog  paper. 
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them  to  pass  safely.  A  confinnation  of  this  I  have 
not  since  had  an  opportonity  of  obtaiidiig;  bul 
cUscoursing  of  it  with  another  person,  who  had 
often  been  in  the  Mediterranean,  I  was  informed^ 
diat  the  divers  there,  who,  when  under  watev  in 
their  business,  need  light,  which  the  curling  of  tfae 
aurfoce  interrupts  by  the  refractions  of  so  many 
little  waves,  let  a  small  quantity  of  oil  now  and 
then  out  of  their  mouths,  which  rising  to  the  8^r- 
flu^  smooths  it,  and  permits  the  light  to  oomt 
down  to  them.  All  these  informations  I  at  times 
Kvolved  in  my  mind,  and  wondered  to  find  no 
mention  of  them  in  our  books  of  eacprnmeatal  phi- 
losophy. 

At  length  being  at  Claphain,  where  there  is,  on 
tiM  common,  a  large  pond,  which  I  observed  one 
day  to  be  v^ry  rough  with  the  wind,  I  fetched  out 
a  cruet  of  oil,  and  dropped  a  little  of  it  on  the  w;^ 
ter.  I  saw  it  spread  itself  with  surprising  svriBr 
nese  upon  the  surface ;  but  the  efiS^ct  of  smoothing 
die  waves  was  not  produced :  for  I  had  applied  it 
§Ht  on  die  leeward  side  of  the  pond,  wheie  die 
waves  were  lai^est,  and  the  wind  drove  my  oil 
b;ack  upon  the  shore.  I  then  went  to  the  wind- 
ward side,  where  they  began  to  form ;  and  thtne 
the  oil,  though  not  more  than  a  teaHq[>oonful,  pro^ 
duced  an  instmt  calm  ovar  a  space  sei^rs^  ywds 
square,  which  spread  amazingly,  and  extended 
itself  {^dually  tfll  it  reached  the  lee  side^  making 
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all  diat  quarter  of  the  pond,  perhaps  half  an  acre^ 
as  smooth  as  a  looking-glass. 

After  this  I  contrived  to  take  with  me,  when- 
Cfver  I  w^it  into  the  country,  a  tittle  oil  in  the 
uippet  hollow  joint  of  my  bamboo  cane,  with 
which  I  might  repeat  the  experiment  as  oppor- 
tanity  lAould  offer;  and  I  found  it  constantly  to 
tacceed. 

In  these  exparimentB,  one  circumstance  strack 
me  with  particular  surprise.  This  was  the  sudden, 
wide,  and  forcibly  spreading  of  a  drop  of  oil  on 
tbe  face  of  the  water,  which  I  do  not  know  thai 
any  body  has  hitherto  considered.  If  a  drop  of 
oil  is  put  on  a  highly  polished  marble  table,  or  oa 
It  looking-^ass  that  lies  horizontally,  the  drop 
lemanis  in  its  place,  spreading  very  little.  But 
when  put  on  water,  it  spreads  instantly  many  feet 
loend,  becoming  so  thin  as  to  produce  tl^  pris- 
matic colors,  for  a  considerable  space,  and  beyond 
them  so  much  thinner  as  to  be  invisible,  except  in 
ite  eflect  of  smoothing  tbe  waves  at  a  much  greater 
distance.  It  seems  as  if  a  mutual  rqoulsion  be- 
tweea  its  particles  took  place  as  soon  as  it  touched 
the  water,  and  a  repulsion  so  strong  as  to  act  <m 
ofter  bodies  swimming  on  tbe  sui^M^e,  as  straw, 
leaves,  chips,  &c.  fbreiiig  ^em  to  recede  every 
wfty  from  the  drop,  as  from  a  centre,  leaving  a 
lai^  deor  space.  The  quantity  of  this  fwee,  and 
the  distance  to  which  it  wiU  operate,  I  have  not 
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yet  ascertained ;  but  I  think  it  a  curious  inquiry, 
and  I  wish  to  understand  whence  it  arises. 

In  our  journey  to  the  north,  when  we  had  the 
pleasure  of  seeing  you  at  Ormathwaite,  we  visited 
the  celebrated  Mr.  Smeaton,  near  Leeds.  Being 
about  to  show  him  the  smoothing  experiment  on  a 
little  pond  near  his  house,  an  ingenious  pupil  of 
his,  Mr.  Jessop,  then  present,  told  us  of  an  odd 
appearance  on  that  pond,  which  had  lately  oc- 
curred to  him.  He  was  about  to  clean  a  little  cup 
in  which  he  kept  oil,  and  he  threw  upon  the  water 
some  flies  that  had  been  drowned  in  the  oil. 
These  flies  presently  began  to  move,  and  turned 
round  on  the  water  very  rapidly,  as  if  they  were 
vigorously  alive,  though  on  examination  he  found 
they  were  not  so.  I  immediately  concluded  that 
the  motk>n  was  occasioned  by  the  power  of  the 
repulsion  above  mentioned,  and  that  the  oil  issu- 
ing gradually  from  the  spungy  body  of  the  fly 
continued  the  motion.  He  found  some  more  flies 
drowned  in  oil,  with  which  the  experiment  was 
repeated  before  us.  To  show  that  it  was  not  any 
effect  of  life  recovered  by  the  flies,  I  imitated  it 
by  little  bits  of  oiled  chips  and  paper  cut  in  the 
form  of  a  comma,  of  the  size  of  a  common  fly ; 
when  the  stream  of  repelling  particles  issuing  from 
the  point  made  the  comma  turn  round  the  con^ 
trary  way.  This  is  not  a  chamber  expmment; 
for  it  cannot  be  well  repeated  in  a  bowl  or  dish  of 
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irater  on  a  table.  A  considerable  surface  of  water 
IS  necessary  to  give  room  for  the  expansion  of  a 
small  quantity  of  oil.  In  a  dish  of  water,  if  the 
smallest  drop  of  oil  be  let  fall  in  the  middle,  the 
whole  surface  is  presently  covered  with  a  thin 
greasy  film  proceeding  fi-om  the  drop ;  but  as  soon 
as  that  film  has  reached  the  sides  of  the  dish,  no 
more  will  issue  from  the  drop,  but  it  remains  in 
the  form  of  oil,  the  sides  of  the  dish  putting  a 
stop  to  its  dissipation  by  prohibiting  the  fiu^er 
expansion  of  the  film. 

Our  friend.  Sir  John  Pringle,  being  soon  after 
in  Scotland,  learned  there,  that  those  employed  in 
the  herring  fishery  could  at  a  distance  see  where 
the  shoals  of  herrings  were,  by  the  smoothness  of 
the  water  over  them,  which  might  possibly  be  oc* 
casioned,  he  thought,  by  some  oiliness  proceeding 
firom  their  bodies. 

A  gentleman  from  Rhode  Island  told  me,  it 
had  been  remarked,  that  the  harbor  of  Newport 
was  ever  smooth  while  any  whaling  vessels  were 
in  it :  which  probably  arose  firom  hence,  that  the 
blubbar  which  they  sometimes  bring  loose  in  the 
hold,  or  the  leakage  of  their  barrels,  might  afford 
some  oil  to  mix  with  that  water,  which  from  time 
to  time  they  pump  out  to  keep  their  vessel  firee, 
and  that  some  oil  might  spread  over  the  suifsu^e  of 
the  water  in  the  harbor,  and  prevent  the  forming 
of  any  waves. 
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Hhs  prerentkm  I  would  thus  endeaFor  to  ea^ 
plain. 

Hiere  seems  to  be  no  nttoral  repnlskHi  betwaon 
water  and  air,  such  as  to  keep  them  from  coming 
into  contact  with  each  other.  Hence  we  find  m 
quantity  of  air  in  water ;  and  if  we  extract  it  by 
means  of  the  air-pump,  the  same  walm*,  again 
exposed  to  the  air,  will  soon  imbibe  an  eqaal 
quantity. 

TherefcNre  air  in  motion,  which  is  wind,  in  pass- 
ing over  the  smooth  surface  of  water,  may  rah,  as 
k  were,  upon  that  sur&ce,  and  raise  it  into  wrinkles, 
which  if  the  wind  continues,  we  the  elenients  of 
liiture  waves. 

Tlie  smallest  wave  once  raised  does  not  immit- 
diately  subside,  and  leave  the  Dejghboring  water 
quiet ;  but  in  sidwidiiig  raises  newly  as  muck  of 
the  water  next  to  it,  the  friction  of  the  parts  mak- 
ing little  dififeaence.  Thus  a  stone  dropped  in  a 
pool  raises  first  a  single  wave  round  itsdf ;  and 
leaves  it,  by  linking  to  the  bottom ;  but  that  first 
wave  subsiding  raises  a  second,  the  second  a  third, 
and  so  on  in  circles  to  a  great  extent 

A  smidl  power  continually  operating  will  pro* 
duce  a  great  action.  A  finger  af^lied  to  a  we^faty 
suspended  bdl  can  at  first  move  it  but  Utde ;  ii 
repeatedly  applied,  though  withfio  greats  strongtii, 
the  motion  inc^reases  tall  the  ball  swings  to  il$ 
utmost  height,  and  with  a  force  that  cannot  ba 
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ffBiisted  hj  the  whole  strength  of  the  arm  s^d 
body.  1%U8  the  small  first-raised  waves,  being 
oontinaally  acted  upon  by  the  wind,  are,  though 
ibe  vmid  does  not  increase  in  strength,  continually 
iBcreased  in  magnitude,  rismg  highly  and  extend- 
ii^  ^eir  bases,  so  las  to  include  a  vaiA  mMS  of 
water  in  eadi  wave,  which  in  its  motion  acts  with 
(teat  violence. 

But  if  there  be  a  mtetual  repulsion  between  the 
pwticles  t>f  oil,  and  no  attraction  between  ofl  and 
water,  oil  dropped  on  water  will  not  be  held  toge- 
ther by  adhesion  to  the  spot  vrfaereon  it  falls ;  k 
will  sot  be  imbibed  by  tiie  wrater ;  it  will  be  alt 
liberty  to  escpand  itself;  and  it  will  spread  oti  a 
sarfooe  ttmt,  besides  befiog  siODoth  to  the  most 
perfect  degree  oi  polish,  jMrevents,  pertiaps  by  re- 
pdiiBg  the  oil,  all  immediate  contact,  keeping  it  at 
'a minute  dfirtance  from  itself:  and  the  expansion 
win  continoe  till  Hue  mutual  repulsion  between  the 
paiticles  of  the  oil  is  weakened  and  reduced  to 
nothing  by  their  distance. 

Now  I  imagine  that  the  wind,  blowing  over 
water  thfos  covered  with  a  film  x>f  oil,  cannot  easily 
"CtOch  upon  it,  so  as  to  raise  the  first  vrrinkles,  but 
slides  over  it,  and  leaves  it  smooth  as  it  finds  it. 
It  moves  a  little  the  oil  indeed,  which  being  be- 
tweoi  it  and  the  water,  serves  it  to  shde  witii,  and 
prevents  finction,  as  oil  does  between  those  parts 
of  a  mftcfattie,  that  would  otherwise  rub  hard 
together.     Hence  the  oU  dropped  on  the  wind- 
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ward  side  of  a  pond  proceeds  gfudoally  to  lee* 
ward,  as  may  be  seen  by  the  smoothness  it  carries 
(With  it,  quHe  to  the  opposite  side.  For  the  wind 
being  thus  prevented  iGrom  raising  the  first  wrinkles, 
that  I  call  the  elements  of  waves,  cannot  produce 
waves,  which  are  to  be  made  by  continually  acting 
upon,  and  enlarging  those  elements,  and  thus  the 
whole  pond  is  calmed. 

Totally  therefore  we  might  suppress  the  waves 
in  any  required  place,  if  we  could  come  at  the 
windward  place  where  they  take  their  rise.  This 
in  the  ocean  can  seldom  if  ever  be  done.  But 
pertiaps  something  may  be  done  on  particular  oc- 
casions, to  moderate  the  violence  of  the  waves 
when  we  are  in  the  midst  of  them,  and  prevent 
their  breaking  where  that  would  be  inconvenient 

For  when  the  wind  blows  fresh,  there  are  conti- 
nually rising  on  the  back  of  every  great  wave  a 
numbar  of  small  ones,  which  roughen  its  surface, 
and  give  the  vnnd  hold,  as  it  were,  to  push  it 
with  greater  force.  This  hold  is  diminished,  by 
preventing  the  generation  of  those  small  ones. 
And  possibly  too,  when  a  wave's  surface  is  oiled, 
the  wind,  in  passing  over  it,  may  rather  in  some 
degree  press  it  down,  and  contribute  to  prevent  it 
rising  again,  instead  of  promoting  it. 

This  as  mere  conjecture  would  have  little  weight, 
if  the  apparent  effects  of  pouring  oil  into  the 
midst  of  waves  were  not  considerable,  and  as  yet 
not  otherwise  accounted  for. 
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When  the  wind  blows  so  &eeh^  as  that  the  waves 
are  not  sufficiently  quick,  in  obeying  its  impulse, 
their  tops  being  thinner  and  lighter  are  pudied 
forward,  brokai,  and  turned  over  in  a  white  foam« 
Common  waves  lift  a  vessel  without  entarmg  it ; 
hat  these  when  large  sometimes  break  above  and 
pour  over  it,  doing  great  damage. 

That  this  eflfect  might  m  any  d^ree  be  pre- 
vented, or  the  height  and  violence  of  waves  in 
the  sea  moderated,  we  had  no  certain  account; 
Phny's  authority  for  the  practice  of  seamen  in  his 
time  being  slighted.  But  discoursing  lately  on 
this  subject  with  his  excellency  Count  Bentiock, 
<^  HoUaad,  his  son,  the  honorable  Captain.  B011- 
tmck,  and  Ihe  learned  professor  Allemand,  (to  all 
wham  I  showed  the  experiment  of  smoothqig  in 
a  windy  day  the  large  piece  of  water  at  the  head 
of  die  Green  Park,)  a  letter  was  mentioned,  whidi 
bad  been  received  by  the  count  from  Batavia, 
jdative  to  the  saving  of  a  Dutch  ship  in  a  storm 
hy  pouring  oil  into  the  sea.  I  much  desired  to 
Me  tfiat  letter;  and  a  copy  of  it  was  jH^mised.me, 
which  I  afterward  received,  and  is  as  follows ; 

Extract  of  a  letter  from  Mr.  Tengnagel  to  Count 
Bentinckj  dated  at  Batavia^  the  5  th  of  January^ 
1770. 

.^Near  the  islands  Paul  and  Amsterdam,  we 
met  with  a  storm^  which  had  nothing  particular  in 
it  worthy  of  being  communicated  to  you,  except 
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ttiat  the  captaio  found  himself  obligecU  for  grater 
safety  in  wearing  the  ship,  to  pour  oil  into  the  sem 
to  (Hevent  the  waves  breaking  oy^  her,  wluch  had 
an  excellent  effect,  and  succeeded  in  presa^ying 
tis.  As  he  poured  out  but  a  little  at  a  time,  the 
East  India  Company  owes  perhaps  its  ship  to 
only  six  demi-ames  of  oliye-oil.  I  was  present 
upon  deck  when  this  was  done ;  and  I  should  not 
haye  mentioned  this  circumetence  to  you,  but  that 
we  haye  found  people  so  prejudiced  against  the 
experiment,  as  to  make  it  necessary  for  the  officers 
oil  board  and  myself  to  giye  a  certificate  of  the 
truth  on  this  head,  of  which  we  made  no  diffi- 
culty." 

On  this  occasion,  I  maitioned  to  captain  B^it 
tinck,  a  thought  which  had  occurred  to  me  ia 
reading  the  yoyages  of  our  late  circumnay^ators, 
particularly  where  accounts  are  giyen  of  pleasant 
and  fertile  islands  which  they  much  desired  to 
land  upon,  when  sickness  made  it  more  necessary, 
but  could  not  effect  a  landii^  through  a  yipleat 
surf  In^aking  on  the  shore,  which  rendered  it  im- 
practicable. My  idea  was,  that  possibly  by  sailmg 
to  and  fix>  at  some  distance  from  such  lee-shore, 
continually  pouring  oil  into  the  sea,  the  wayes 
might  be  so  much  depressed  and  lessened  befoie 
they  reach  the  shore,  as  to  abate  the  height  and 
yiolence  of  the  surf,  and  permit  a  landing ;  which, 
in  such  circumstances,  was  a  point  of  sttfficieiit 
importance  to  justify  the  expense  of  the  oil  that 
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iti^lit  be  requisite  for  the  porpoae.  That  gavtl^. 
nan,  who  is  ever  ready  to  promote  idiat  may  he 
Of  public  utility,  though  his  owu  ingenious  inveiif- 
tions  have  not  always  met  with  the  countenance 
they  merited,  was  so  obliging  as  to  invite  me  to 
Portsmouth,  whare  an  opportunity  would  probably 
oifer,  in  the  course  of  a  few  days,  of  making  the 
eiperiment  on  some  of  the  shores  about  Spithead, 
in  which  he  kindly  proposed  to  accompany  raa^ 
and  to  give  asnstance  with  such  boats  as  might  be 
nacessary.  Accordingly,  about  the  middle  of 
October  last,  I  went  with  some  friends  to  Ports- 
mouth: and  a  day  of  whid  happening,  whidi 
made  a  lee-shore  between  Hasler  Hospital  and  the 
point  near  Jillkecker,  we  went  from  the  Centaur 
with  the  long-boat  and  baige  towards  that  shore. 
Our  disposition  was  this :  the  long-boat  was  an- 
diofed  about  a  quarter  of  a  mile  from  the  shore ; 
part  of  the  company  were  landed  behind  the 
pOBrt,  (a  place  more  shdtered  from  the  sea,)  who 
eane  round  and  placed  themselves  opposite  to 
the  long-boat,  where  they  might  observe  ibe  md, 
and  note  if  any  change  occurred  in  it  upon  using 
the  oil.  Another  party,  in  the  barge,  plied  to 
windward  of  the  long-boat,  as  frur  fit>m  her  as  she 
was  from  the  shore,  making  trips  of  about  half  a 
mile  each,  pouring  oil  continually  out  of  a  large 
•tone  bottle,  throij^h  a  hole  in  the  cork,  somewhat 
li^lger  than  a  goose-quill.  The  experiment  had 
not,  in  Ibe  main  point,  tfie  success  we  wished,  for 
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no  material  difierence  was  observed  in  the  heigiit 
or  force  of  the  surf  upon  the  shore;  but  those 
who  were  m  the  long-boat  could  observe  a  tract 
of  smoothed  water,  the  whole  of  the  distance  in 
which  the  barge  poured  the  oil,  and  gradually 
spreading  in  breadth  towards  the  long-boat  I 
call  it  smoothed,  not  that  it  was  laid  level ;  but 
because,  though  the  swell  continued,  its  sur&ce 
was  not  roughened  by  the  wrinkles,  or  smaller 
waves,  before  mentioned;  and  none  or  very  few 
white  caps  (or  waves  whose  tops  turn  over  in  foam,) 
appeared  in  that  whole  space,  though  to  windward 
and  leeward  of  it  there  were  plenty ;  and  a  wharry, 
that  came  round  the  point  under  sail,  in  her  way 
to  Portsmouth,  seemed  to  turn  into  that  tract  in 
prefisrence,  and  to  use  it  from  end  to  end,  as. a 
piece  of  turnpike-road. 

It  may  be  of  use  to  relate  the  circumstances  of 
an  experiment  that  does  not  succeed,  ttnce  they 
may  give  hints  of  an  amoadment  in  future  trials : 
it  is  therefore  I  have  been  thus  particular.  I  diall 
only  add  what  I  apprehend  may  have  been  the 
reason  of  our  disappointment 

I  conceive,  that  the  operation  of  oil  on  water  js, 
first,  to  prevait  the  raising  of  new  waves  by  the 
wind ;  and,  secondly,  to  prevent  its  pushing  thoae 
before  radsed  with  such  force,  and  consequenliy 
Jtheir  continuance  of  the  same  repeated  height,  as 
they  would  have  done,  if  their  surfece  weie  not 
oiled.    But  oil  will  not  prevent  waves  being  laiaed 
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by  imother  power,  by  a  stone,  for  instance,  felKng 
into  a  still  pool ;  for  they  then  rise  by  the  meehar 
nical  impulse  of  the  stone,  which  the  greasiness 
<m  the  surrounding  water  cannot  lessen  er  prei^ent, 
as  it  can  prevent  the^winds  catclnng  the  surface 
and  raising   it  into  waves.      Now  wavea  once 
raised,  whether  by  the  wind  or  any  othar.  powes^ 
have  the  same  mechanical  operation,,  by  which 
Ihey  continue  to  rise  and  fall,  as  a  pendulum  will 
continue  to  swing,  a  long  time  after  the  force  ceases 
to  act  1^  which  the  motion  was  first  produced : 
tiiat  motion  will,  however,  cease  in  time ;  but  time 
is  necessary.    Therefore,  though  oil  spread  on  an 
agitated  sea  may  weaken  the  push  of  the  wind  on 
those  waves  whose  surfaces  are  covered  by  it,  and 
80,  by  receiving  finesh  impulse,  they  may  gradually 
mbmde;  jet  a  considerable  time,  or  a  distance 
through  uriiich  they  i/eill  take  time  to  move,  may 
be  necessary  to  make  the  effect  sensible  on  anjr 
shore  in  a  diminution  of  tiie  surf:  for  we  know, 
that  when  wind  ceases  suddenly,  the  waves  it 
has  raised  do  not  as  suddenly  subside,  but  settle 
gradually,  and  are  not  quite  down  till  after  the 
wind  has  ceased.    So  though  we  should,  by  oil- 
ing them,  take  off  the  effect  of  wind  on  waves 
already  raised,  it  is  not  to  be  expected  that  those 
vraves  should  be  instantly  levelled.    The  motion, 
Aey  have  received,,  will  foi  some  time  continue  $ 
and  if  the  shore  is  not  fst  distant,  they  arrive  there 
so  soon,  that  their  effect  upon  it  will  not  be  visibly 
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diminished.  Pos8tt>ly,  therefore,  if  we  had  hegvai 
onr  operations  at  a  greater  distance,  the  effect  miglit 
have  been  more  sensible.  And  perhaps  we  did  not 
pour  oil  in  su^cient  quantity.  Future  experiments 
may  determine  this. 

I  was,  however,  greatiy  obliged  to  Captain  Ben- 
tinck,  for  the  cheerful  and  ready  aids  he  gave  me: 
and  I.  ought  not  to  omit  mentioning  Mr.  Banks, 
Dr.  Solander,  General  Cardac,  and  Dr.  Blagden, 
who  all  assisted  at  the  experiment,  during  that 
blustering  unpleasant  day,  with  a  patience  and 
activity  that  could  only  be  inspired  by  a  zeal  f<nr 
the  improvement  of  knowledge,  such  especially  as 
might  possibly  be  of  use  to  men  in  situations  ci 

I  would  wish  you  to  communicate  ibis  to  your 
ingenious  friaid,  Mr.  Parish,  with  my  respects :  and 
believe  me  to  be,  with  sincere  teteem,  dear  ^,  your 
ttiost  obedirat  humble  servant,       B.  Franklin. 


AN  ATTEMPT  TO  EXPLAIN  THE  EFFECTS  OF  LIGHT- 
NING   ON    THE    VANE    OF    THE   STEEPLE    OF   A 

churoh  inh^remona,  august,  1777. 
To  Db.  John  Inqbnhause. 

1.  When  the  subtile  fluid  which  we  call  fire  or 
heat  enters  a  solid  body,  it  separates  the  particles 
of  which  that  body  consists  farther  from  each  oliier, 
and  thus  dilates  the  body,  increafliii^  its  dimen* 
fions. 
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2.  A  greater  proportion  of  fire  introduced  sepa- 
rates the  parts  so  fior  from  each  other  that  the  solid 
body  becomes  a  fluid,  being  melted. 

3.  A  still  greater  quantity  of  heat  separates  the 
parts  so  far,  that  they  lose  their  mutual  attractioa, 
and  acquire  a  mutual  repulsion,  whence  they  fly 
from  each  other,  either  gradually  or  suddenly,  wMi 
great  force,  as  the  separating  power  is  introduced 
gradually  or  suddenly. 

4.  Thus  ice  becomes  water,  and  water  vapor, 
which  vapor  is  said  to  expand  to  14,000  times  the 
space  it  occupied  in  the  form  of  water,  and  witii 
an  explosive  force  in  certain  cases  capable  of  pro- 
ducing great  and  violent  effects. 

5.  Thus  metals  expand,  melt,  and  explode.  The 
two  first  effected  by  the  gradual  application  of  the 
separating  power,  and  all  three,  in  its  sudden  ap* 
plication  by  artificial  electricity,  or  lightning. 

6.  That  fluid  in  passing  through  a  metal  rod  or 
wire  is  g^ierally  supposed  to  occupy  the  whole 
dimension  of  the  rod.  If  the*  rod  is  smaller  in 
some  places  than  in  others,  the  quantity  of  fluid 
which  is  not  sufficient  to  make  any  change  in  the 
larger  or  thicker  part,  may  be  sufficient  to  expand, 
melt  or  explode  the  smaller,  the  quantity  of  fluid 
passing,  being  the  same,  and  the  quantity  of  matter 
less  that  is  acted  upon. 

7.  Thus  the  links  of  a  brass  chain,  with  a  cer- 
tain quantity  of  electricity  passing  through  them 
have  been  mdted  in  the  small  parts  that  form  thdr 
contact  while  the  rest  have  not  been  affected. 
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8.  Tbns  8  piece  of  tin  foil  cut  in 
this  form,  aiclosed  in  a  pack  of 
cards,  and  having  the  chaige  of  a 
laiige  bottle  sent  through  it,  has  been 
found  unchanged  in  the  ^roadest 
part  between  a  and  b,  melted  only 
in  spots  between  c  and  d,  and  the 
part  between  d  and  e  reduced  to 
smoke  by  explosion. 

9.  The  tin  foil  melted  in  spots  be- 
tween b  and  c,  and  that  whole  space 
not  being  melted,  seems  to  indicate 
that  the  foil  in  the  melted  parts  had 
been  thinner  than  the  rest,  on  which 
thin  parts  the  passing  fluid  had  there- 
fore a  greater  effect. 

10.  Some  metals  melt  more  easily 
than  others.  Tin  more  easily  than 
copper,  copper  than  iron.  It  is  sup 
posed  (perhaps  not  yet  proved)  that 
those  which  melt  with  the  least  of 
the  separating  power,  whether  that 
be  common  fire  or  the  electric  fluid,  do  also  ejq>lode 
vrith  less  of  that  power* 

11.  The  explosions  of  metal,  like  those  of  gun- 
powder, act  in  all  directions.  Thus  the  explosion 
of  gold  leaf  between  plates  of  glass  breaking  the 
glass  to  pieces,  will  throw  those  pieces  into  all 
parts  of  the  room,  and  the  explosion  of  iron  or 
even  of  water  between  the  jointp  of  stone  in  a  stee- 
ple, will  scatter  the  stones  in  all  directicms  round 
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the  ndgfaborhood.  But  the  directioiis  given  to 
tfiose  stones  by  the  explosion,  is  to  be  considered 
as  difi^nt  from  the  direction  of  the  lightning  which 
happened  to  occasion  those  explosions  of  the  mat- 
ter it  met  with  in  its  passage  between  the  clouds 
and  the  earth. 

12.  When  bodies  positively  electrised  approadi 
diarp  pointed  rods  or  thin  plates  of  metal,  these 
are  more  easily  rendered  n^ative  by  the  repulsive 
force  of  the  electric  fluid  in  those  positively  elec-» 
trised  bodies,  which  chases  away  the  natural  quan- 
tity contained  in  those  mince  rods  or  plates,  though 
it  would  not  have  force  enough  to  chase  the  same 
out  of  larger  masses.  Hence  such  points,  rods 
and  plates  being  in  a  n^ative  state,  draw  to  them- 
selves more  strongly  and  in  greater  quantities  the 
electric  fluid  ofiered  them,  than  such  masses  can  do 
which  remain  nearly  in  their  natural  state.  And 
thus  a  pointed  rod  receives  not  only  at  its  point, 
though  more  visibly  there,  but  at  all  parts  of  its 
length  that  are  exposed.  Hence  a  needle  held 
between  the  finger  and  thumb,  and  presented  to  a 
charged  prime  conductor,  will  draw  off*  the  charge 
more  expeditiously  if  held  near  the  eye,  and  ^be 
rest  of  its  length  is  exposed  to  the  electrical  atmos- 
piiere;  than  if  all  but  half  an  inch  of  the  point  is 
concealed  and  covered. 

13*  lightning  do  differs  firom  solid  projectiles, 
and  from  common  fluids  projected  vnth  violence, 
tbBEt  though  its  course  is  rajud,  it  is  moist  easily 
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turned  to  follow  the  direction  of  good  condnct^HV* 
And  it  is  doubted  whether  any  experiments  in  dec- 
tricity  have  yet  decisively  proved,  that  the  electric 
fluid  in  its  violent  passage  through  the  air  where  a 
battery  is  discharged  has  what  we  call  a  momen- 
tum, which  would  make  it  continue  its  course  in  a 
right  line,  though  a  conductor  ofiered  near  lliat 
course  to  give  it  a  different,    or  even  contrary 
directi<m ;  or  that  it  has  a  force  capable  of  puidung 
forward,  or  overthrowing  the  objects  it  strikes 
against,  even  though  it  sometimes  pierces  ihem* 
Does  not  this  seem  to  indicate  that  the  perforation 
is  not  made  by  the  force  of  a  projectile  passing 
through,  but  rather  by  the  explosion  or  the  dilater 
tion  in  passing,  of  a  subtile  line  of  fluid  ? 

14.  Such  an  explosion  or  dilatation  of  a  line  oi 
fluid  passing  through  a  card,  would  raise  burrs 
round  the  hole  sometimes  on  one  side,  som^imes 
cm  the  other,  and  sometimes  on  both,  according  to 
the  disposition  of  the  part  of  the  paper  near  the 
surfiice,  without  any  regard  to  the  direction  of  the 
fluid. 

15.  Gte  t  thanks  are  due  to  the  ingemons  phi- 
losopher who  examined  the  vane  at  Crraiona,  and 
who  took  tl^e  pains  to  describe  so  exactly  the 
eflfects  of  the  lightning  upoa  it,  and  to  commu- 
nicate that  description.  The  fact  is  extremely 
<^urious.  It  is.  well  worth  considetyig.  He  invites 
to  that  consideration.  He  has  fieurly  given  his 
own  opinion.    He  will  with  candor  receive  that  of 
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otheis,  thongh  it  may  happen  to  difier  firom  Ids 
own.  By  calmly  discussing  rather  than  by  warm- 
ly disputing,  the  truth  is  most  easily  obtained.  I 
shall  give  my  opinion  freely,  as  it  is  asked,  hoping 
it  may  prove  the  true  one ;  and  promising  myself 
if  otherwise,  the  honor  at  least  of  acknowledging 
frankly  my  error,  and  of  bdng  thankful  to  him 
who  kindly  shews  it  to  me. 

10.  By  the  account  given  of  this  stroke  of  hf^U 
ning  upon  the  steeple  of  Cremona,  it  appears  that 
the  rod  of  iron  or  spindle  on  which  die  vane  tamed 
wad  of  about  two  inches  circumference,  terminat* 
ing  in  a  cross  above  the  vane,  and  its  lower  end 
fixed  in  a  marble  pedestal.  ' 

17.  That  the  plate  of  the  vane  was  copper,  ei^i 
or  nine  inches  wide,  and  near  twice  as  lo^.  That 
It  was  about  one  line  thick  near  die  s]midle,  and 
growing  thinner  insensibly  towards  the  other  end» 
where  its  thickness  did  not  exceed  three  quarters 
of  a  line,  the  weight  20|-  ounces. 

18.  That  the  copper  had  been  tinned  over. 

19.  That  the  marble  pedestal  was  split  by  the 
Mroke  into  many  pieces,  and  scatterod  over  the 
roof,  garden,  and  court  of  a  neighboring  bmlding. 
One  piece  was  throvm  to  the  distance  of  40  ftet. 
The  spindle  was  broken  and  displaced,  and  the 
Tane  thrown  on  the  roof  of  the  pei«onage  house 
SO  feet  from  the  steeple. 

20.  That  the  vane  vras  perforated  in  18  {daces, 
the  ho^  of  irr^ular  forms,  and  the  metal  which 
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had  filled  them  pushed  outwards  in  some  of  them 
on  one  aide  of  the  vane,  in  others  on  the  other. 
The  copper  shewed  marks  of  having  been  partly 
melted,  and  in  some  places  tin  and  copper  melted 
and  mixed  together.  There  were  marks  of  smoke 
in  several  places. 

21.  The  ragged  parts  bent  outwards  round  each 
hole,  being  brought  back  to  their  original  flat  posi- 
tion, were  not,  though  evidently  a  little  thinned 
and  dilated,  sufficient  to  fill  the  place. 

22.  From  the  eflfects  described  (19,)  it  is  clear 
that  the  quantity  of  %htning  which  fell  on  this 
steeple  at  Cremona  was  vWy  great. 

23.  The  vane  being  a  thin  plate  of  copper,  its 
edges  and  comers  may  be  considered  as  a  series 
of  points,  and  being  therefore  sooner  rendered 
n^ative  by  the  repulsive  force  of  an  approaching 
positive  cloud  than  tte  blunt  and  thick  iron  cross, 
(12,)  was  probably  first  struck ;  and  thrice  became 
the  conductor  of  that  great  quantity. 

24.  The  plate  of  which  the  vane  was  formed 
being  thicker  near  the  spindle,  and  diminishing  in 
thickness  gradually  to  the  other  end,  (17,)  was 
probd)ly  not  of  coiq[)er  plated  by  passing  between 
rdlers,  for  they  would  have  left  it  of  equal  thick* 
ness ;  but  of  metal  plated  by  the  hammer.  The 
tnurfece  too  of  rolled  copper  is  even  and  plain»  that 
of  hammered  is  generally  uneven,  with  hollows 
occasioned  by  the  impresaons  of  the  hammer. 

26.  In  those  concave  impressions  the  metal  is 
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tlomer  than  it  is  around  them,  and  probably  tfaan- 
nest  near  the  centre  of  each  impression. 

26.  The  lightning  \^hich  in  passing  through  the 
vane  was  not  sufficient  to  melt  its  thicker  parts,  might 
be  sufficient  to  melt  the  thinner,  (6,  7,  8,  9,)  and  to 
soften  those  that  were  in  a  middle  state. 

27.  The  part  of  the  tin  (18,)  which  covered  the 
thinner  parts  being  more  easily  melted  and  ex- 
I^oded  than  copper,  (10,)  might  possibly  be  ex- 
ploded when  the  copper  was  but  melted.  The 
smoke  appearing  in  several  places,  (20,)  is  a  proof 
ofejqilosion. 

28.  There  might  probably  be  more  tin  in  the 
concave  impressions  of  the  hammer  on  one  side  ol 
the  plate,  than  on  the  convex  part  of  those  impres- 
ODOs  on  the  other.  Hence  stronger  explosions  on 
the  concave  side. 

^.  The  nature  of  those  explosions  is  to  act  vio- 
lently in  all  direc^ons ;  and  in  this  case  being  near 
the  plate  they  would  act  against  it  on  one  side, 
while  they  acted  against  the  air  on  the  other. 

30.  These  thin  parts  of  the  plate  being  at  the 
same  instant  partly  in  fiision,  and  partly  so  sein- 
ed as  to  be  near  it;  the  softened  parts  were  pushed 
outwards,  a  hole  made,  and  some  of  the  melted 
parts  blown  away ;  hence  there  was  not  left  metal 
enough  to  refill  the  vacancy  by  bending  back  the 
ragged  parts  to  thdr  places. 

31.  The  concave  impressions  of  the  hanuner 
bang  indijferaitly  made  on  botb  sides  of  the  plate, 
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it  is  natural  from  28,  29,  30,  that  the  poshiiig  out* 
wards  of  the  soffcraied  metal  hy  eaqilofliaiis,  should 
be  on  both  sides  of  the  plate  nearly  equal. 

9A.  Thattheforceofashnpleelectrbal^qpkMien 
is  very  great,  appears  from  the  G^ieva  experim^it^ 
wherem  a  spark  between  two  wires,  under  oilin  a 
drinking  gla^  breaks  the  glass,  body,  etem^  and 
foot,  all  to  shivers. 

S3.  The  electric  explosion  of  metal  acts  with 
still  more  force.  A  strip  of  leaf  gold  no  turoadw 
than  a  straw,  ejq>Ioded  b^ween  two  pieces  of  thiek 
looking-glass,  will  break  the  glass  to  pieces,  though 
confined  by  the  screws  of  a  strong  press.  And 
between  two  pieces  of  marble  pressed  together  by 
a  wei^t  of  20  pounds,  will  lift  that  weight  Af  udi 
less  force  is  necessary  to  move  the  melted  and  bc&- 
ened  parts  of  a  thin  plate  of  copper. 

34.  This  explication  of  the  appearances  on  the 
vane,  is  drawn  from  what  we  already  know  of 
electricity  and  the  effects  of  lightning.  The  learn- 
ed author  of  the  account  gives  a  different  but  wery 
tngmoQs  one,  which  he  draws  from  the  appear- 
ances themselves.  The  matter  pushed  out  of  the 
holes  is  found,  that  of  some  on  one  side  of  the 
plate,  and  of  othars  on  the  other.  Hence  he  sup* 
poses  them  to  be  occasioned  (if  I  understand  hhn 
right)  by  streams  or  threads  of  electric  matter  of 
different  and  contrary  kinds,  rushing  violently  to- 
wards each  other,  and  meeting  with  the  vane^  so 
acckh»taUy  i^aced/as  to  be  forad  pn^^ 
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place  of  their  meeting,  where  it  was  pierced  by  all  of 
them,  they  dl  striking  on  both  its  sides  at  the  same 
instant.  This  however  is  so  extraordinary  an  ac* 
odent,  as  to  be  in  the  authors  own  opinion  almost 
miraculous, ''  Passeranno  (says  he)  forse  piu  secoti 
prii^a  que  ritomi  tralle  infinite  combinazioni  un 
caso  simil6  a  quello  della  banderuola  che  ora  ab* 
biamo  per  mano.  Forza  k  que  si  essaurisca  una 
non  piu  udita  miniera  difiilmini  sopra  una  grande 
citta,  pressoque  seminata  di  campanili  e  di  bande- 
mole,  il  che  e  raris  simo ;  e  pu6  ancora  volti  cio 
succedere,  senza  che  s'incontri  giitmmai  un  altera, 
banderuola  tanto  opportunetamente  situata  tra  i  li* 
miti  della  fiilininea  explosione." 

3ft.  But  though  the  author^s  explication  of  theae 
a(qiearances  of  the  vane  does  not  satisfy  me,  I  am 
not  so  confident  of  my  ovm  as  to  propose  its  be* 
ing  accepted  without  confirmation  by  experiment; 
Those  who  have  strong  electric  batteries  may  try 
it  thus :  form  a  little  vane  of  paper,  and  spot  it  on 
both  sides  by  attaching  small  pieces  of  leaf  gold  or 
tin  foil,  not  exactly  opposite  to  each  othar :  then 
send  the  whole  force  of  the  battery  through  the 
vane,  entering  at  one  end  of  it  and  going  out  at  the 
other.  If  the  metal  explodes,  I  imagine  it  will  be 
fouM  to  make  holes  in  the  paper,  forcing  the  torn 
parts  out  on  the  sides  opposite  to  the  metal.  A 
more  expensive  but  perhaps  a  more  satii&ctory 
ejBperimaat  woidd  be,  to  make  a  new  vane  as  ex^ 
actty  as  possible  like  that  in  question,  ia  aU  the 
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particulans  of  its  description,  and  place  it  on  a  tall 
niast  fixed  on  some  hill  subject  to  strokes  of  light- 
ning, with  a  better  conductor  to  the  earth  than  the 
wood  of  the  mast ;  if  this  should  be  struck  in  the 
course  of  a  few  years,  and  the  same  effects  appear 
upon  it,  it  would  be  still  more  miraculous  to  rap- 
pose  it  happened  by  accident  to  be  exactly  situated 
where  those  crosshig  threads  of  different  electrici- 
ties were  afterwards  to  meet. 

SO.  The  perforation  of  glass  bottles  when  over- 
charged is,  1  imagine,  a  diflerent  case»  and  not 
explicable  by  either  of  these  hypothesis.  I  cannot 
well  suppose  the  breach  to  be  occasioned  by  the 
passage  of  electricity  through  it,  since  a  single  bot- 
tle, though  so  broken  in  the  discharge,  always  is 
found  to  send  round  in  its  usual  course  the  quan- 
tity with  which  it  was  charged.  Then  the  breach 
never  happens  but  at  the  instant  of  the  circuitous 
discharge,  either  by  the  discharging  rod,  or  in  over- 
leaping the  borders  of  the  glass.  Thus  I  have  been 
present  when  a  battery  of  twenty  glasses  was  dis- 
charged by  the  discharging  rod,  and  produced  the 
dame  effect  in  its  circuit  as  if  none  of  the  bottles 
had  been  pierced ;  and  yet  on  examining  them,  we 
fo\md  no  less  than  twelve  of  them  in  that  situation. 
Now  all  the  bottles  of  the  battery  being  united  by 
a  communication  of  all  the  outsides  togeth»,  and 
of  all  the  insides  tc^ether,  if  one  of  them  had  been 
[Herced  by  a  forced  passage  of  the  differ»it  kinds 
of  electricity  to  meet  each  other,  before  the  dis- 
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cbaiige  by  the  dinchargiiig  rod,  it  wocdd  not  only 
hare  prevented  tbe  pasMge  of  the  dectricity  by  the 
coDtmiOn  circuit,  but  it  woidd  have  sated  all  the 
mt  of  its  fellows,  by  condoctiDg  the  whole  throi^ 
its  own  breach*  And  it  is  not  easy  to  conceire 
that  12  bottles  in  20  should  be  so  equaUy  strong 
as  to  support  the  whole  stretagth  of  their  diaige, 
till  tbe  circuit  of  their  discharge  was  opened,  and 
then  be  so  equally  weak  as  to  break  altogsdnr 
when  the  wo^t  of  that  chaige  was  taken  off  fimn 
them  b)r  opening  the  drcoits.  At  some  other  time 
I  will  gi?e  you  my  opinion  of  lliis  efect  if  yon 
desire  it 

I  hare  taken  the  account  of  this  stroke  of  I%fat- 
ning  fiom  an  Itatian  piece,  intided  AnaUri  (fun 
nmavofcmnMno  MJuhmne,  the  dedicatk>n  of  which 
is  subscribed  Carh  Barietti  dilk  Sacoh  Pic,  who  I 
suppose  is  the  anAor.  As  I  do  not  perfectly  nn- 
dmtaad  that  language,  I  may  possibly  in  some 
ttdngs  haye  mistaken  that  philosopher's  meaning. 
I  tiierelcnre  desire,  my  dear  friend,  that  you  would 
not  pemnt  this  to  be  publiriied,  'till  yon  have  com- 
pared and  considered  it  with  that  original  piece^ 
and  communicated  to  me  your  remarks  and  cor- 
lectkms.  Nor  would  I  in  any  case  have  it  appear 
widimy  name,  as  perhaps  it  may  occasion  disputes, 
aiMl  I  have  no  time  to  attend  to  them. 


VOL.  II. 
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ON   BLECTU«ITT. 

Thx  Lbtdsm  Bottlb,  autd  M.  Volta's 

.  ex^beimjiwt. 

To     ♦    •    •    ♦    ♦    ♦, 

Paris,  1778. 

1  THANK  you  for  11ms  account  you  gfive  me  of  M. 
VoHa'B  expenment  You  jtidge  lightiy  in  sup- 
posmg  tliat  I  have  not  much  time  at  present  to 
consider  philosophical  matters;  but  as  fiur  as  I 
umteretand  it  from  your  description,  it  is  only 
another  form  of  the  Leyden  Phial,  and  explicable 
by  the  same  principles.  I  must  however  own 
mysdf  puzzled  by  one  part  of  your  account,  viz. 
<<  and  dius  the  Metric  force  once  excited  may  be 
kept  alive  years  together,''  which  is  perhaps  only 
a  mirtake.  I  have  known  it  indeed  to  be.  con- 
tinned  many  months  in  a  phial  hermeticaUy  sealed, 
tmd  suppose  it  may  be  so  preserved  for  ages;  but 
though  one  may,  by  repeatedly  touching  the  knob 
of  a  charged  bottle  with  a  small  insulated  plate, 
like  the  upper  one  of  the  electrophore,  draw  an  in- 
credible number  of  sparks  successively,  that  is, 
one  aft»  every  touch,  and  those  for  a  while  nqt 
apparwtly  different  in  magnitude,  yet  at  length 
they  will  become  small,  and  the  charge  be  inally 
exhausted.  But  I  am  in  the  wrong  to  give  my 
opinion  till  I  have  seen  the  experiment. 

I  like  much  your  pasteboard  machine,  and  think 
it  may,  in  some  respects,  be  preferable  to  the  very 
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Thf^  Arrows  r^resent  ih^jenanl  Qarmts  of* ^  Air. 
AA,C,1h^^mit  Cak&  at  Jet  Sc  Snow  in  the  Polar  Rapims, 
}ySX\^X^.6ie  Ikdium  Ed^ht  of  ^  Atmosphere, 
The  Biprtsentatton  is  made  on^  for  am  Quarter  and  one 
Meridian  of^  Ghbe:  hut  is  to  be  understood  the  same 
for  oR  the  rest . 


Sid^ntM ,  jtnU^f 
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Iflige  gfau»  ofiies  Gomlnicled  hace.  The  Duke  de 
CSiaaloeB  has  one,  mid,  if  I  remendber  rights  to  be 
five  feet  IB  diamdnr.  I  saw  it  tiM,  but  it  hap- 
pmed  not  to  be  in  order.  B.  F. 


AURORA   BOREALIS. 

StfpoiiHims  and  Coi^ecium  towards  forming  an  Hypo- 
ihem/or  its  Explanatiomf   1779* 

1.  Air  heated  by  any  mea^  becomes  rarefied 
aiid  qiecificaily  %Af€r  than  other  air  in  the  s^me 
sitaatiob  not  heated. 

2.  .Air  being  thus  made  lighter  rises,  and  .the 
pdigldMiriiig  cooler  heavier  sir  takes  its  place. 

3.  If  ia  the  ipiddle  of  a  room  yon  heat  die  ,m  by 
a  stove,  or  pot  of  bnnung  coals  near  the  flodr^  the 
heated  air  will  nieto  Ae  ceiling,  sfHread  there  over 
the  cooler  air  till  it  comes  to  the  cold  walls ;  there 
being  condensed  and  made  heavier,  it. de^t^mb  to 
fqpply  the  place  of  that  cool  air  which  had  moved 
towards  the  stove  or  Sate,  in  order  to  mxpf\y  the 
jl^ace  of  t)ie  heated  air  which  had  ascended  fitHft 
the  space  around  the  stove  or  fire. 

4.  Thus  there  will  be  a  continual  circulation  of 
ait  in  the  ro<mi,  which  may  be  r«Dd»«d  visible  by 
making  a  litde  smoke;  for  that  raioke  will  liie 
and  circulate  with  die  air. 

5.  A  shnilar  operation  is  pelrformed  by  nature  on 
tiie  air  of  the  globe.  Our  atmosphere  is  of  a  cer- 
tfta  helgbty  i^erhaps  at  amedtum  [       ]  unles. 
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Above  Aat  height  it  is  m  mm  aa  to  be  ataio«t  m 
vactfam.  The  air  heated  between  the  troiiiea  ki 
cMtimially  raing,  and  itB  place  is  siqpplieA  by 
nortterly  and  southerly  winds  wbidi  come  from 
those  cool  regions. 

6.  The  light  heated  air  floating  above  the 
cooler  and  denser,  must  spread  northward  and 
soothward,  and  descend  near  the  two  poles,  to 
supply  the  place  of  the  cooler  air  which  had  moyed 
towards  the  equator. 

7.  Thus  a  circulation  of  air  is  kept  up  in  oo' 
atmosphere  as  in  the  room  above  mentioned. 

8.  Tliat  heavier  and  lighter  air  may  move  in 
currents  of  diflbrent  and  even  opposite  directioMy 
appeitt9  sometimes  by  the  clouds  that  bappai  to . 
be  in  tiiese  currents,  as  plainly  as  by  the  smoke  in 
the  experiment  above  mentioned.  Also  in  opening* 
a  door  between  two  chambers,  one  of  wlncb  ban 
he&k  wanned,  by  holding  a  camdle  near  tbd  to)^ 
near  the  bottom,  and  near  the  middle,  you  Wll 
find  a  strong  current  of  warm  air  passing  out  of 
^  warmed  room  ah^ve,  and  another  of  cool  air 
entering  it  below^  white  in  the  middle  there  is  Mttle 
or  M  Hkodftn. 

9.  The  great  quantity  ti  vapor  ntixtg  betuvieM 
the  tropics  fbrms  clouds,  wlndli  contaii^  much  el«6* 
tricity. 

Some  of  them  fall  in  fain^  befbre  Iftey  CMie  to 
die  polar  nagmns. 

10.  If  the  ratal  be  Mceiv^d  in  an  ivoUlsd  t^esNl, 
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Ifce.TeMel  iriU  bedectrified ;  for  eTwjr  dfop  hriap 
down  some  electricitjr  with  it 

11«  The  same  it  done  by  snow  and  hail* 
.    l^.  The  electricity  so  deacendmg  in  temperate 
ctinates,  is  received  and  indHbed  by  the  eardi. 

U.  If  die  doada  are  not  auffidently  ditchaf^ad 
hfibk  flieana,  they  sometinfes  diacharge  theaa^ 
aelfM  aaddenly  by  striking  into  the  earth,  friiene 
4he  earth  is  fit  to  receive  their  electricity. 

14.  llie  earth  in  temperate  and  warm  cUmattt 
IS  gen«*ally  fit  to  leeeire  it,  being  a  good 
doctor. 

ISw  A  certain  quantity  of  beat  wil|  make  i 
bodiea  good  cottdvetora  fiiat  wiH  not 
oomdoet. 

16.  Thw  wax  rendered  fluid,  and  glass  soA* 
ened  by  heat,  will  both  of  them  cmidnct. 

17.  And  water,  though  naturally  a  good  con* 
^kKlsr,  will  not  conduct  well  when  firosen  Into 
ide  by  a  common  d^ree  of  cold ;  not  at  aH  w^aae 
Um  cold  is  eirtreme. 

18.  Snow  fatting  upon  froaen  gvonnd  has  been 
fMmd  to  retain  its  electricity ;  and  to  commnoK 
cate  it  to  an  isolated  body,  when  after  fidlivgf  it 
Imb  bean  driven  about  by  die  wind. 

10.  The  humidity  contained  in  all  theeqwitapal 
douds  that  reach  the  polar  r^ions,  must  thna  ba 
cendenaed  and  ftdl  in  snow. 

80.  The  great  cake  of  ice  that  eternally  camm 
Aoae  regions  may  be  1*0  hard  froaen  to  permit  Iba 
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electricity,  desc&iding  with  that  snow,  to  enter 
the  earth. 

21.  It  mUtbeve^ie  he  accumulated  t^n  thai  ice. 

28.  The  atmosphere  bemg  heavier  in  the  polar 
regions,  than  in  the  eqoatorial,  will  there  be  lower; 
as  well  from  that  cause,  as  from  the  smaller  dfect 
of  the  cenlrifrigal  fctrce:  consequently  tiie  dktance 
to  the  vacnom  above  the  atmosphere  will  be  less  at 
the  poles  than  elsewhere ;  and  probably  mndi  less 
&an  the  distance  (upon  the  surfiice  of  the  g^obe) 
fartending  from  the  pole  to  those  latitudes  in  which 
the  earth  is  so  thawed  as  to  receive  and  imUbc^ 
eleetridty;  the  frost  continuing  to  lat  8a,  which 
is  10  degrees  or  000  miles  from  tibe  pole,  while  the 
height  of  the  atmosphere  there  of  such  deisity  as 
to  obstruct  the  motion  of  the  electric  fluid,  can 
scarce  be  estimated  above  [        ]  miles. 

93.  The  vacuum  above  is  a  good  conductor. 

24.  May  not  then  the  great  quantity  of  dectn- 
city  brought  into  the  pcdar  regions  by  the  dchidi^ 
which  are  condensed  there,  and  frdl  in  snow,  which 
^ectridty  would  enter  the  earth,  but  cannot  pene- 
trate the  ice ;  may  it  not,  I  say  (as  a  btatle  cmer- 
charged)  break  through  that  low  atmosphere  and 
run  along  in  the  vacuum  over  the  air  towards  the 
equator,  diverging  as  the  degrees  of  longftnde 
enlarge,  strongly  visible  where  densest,  and  be- 
coming less  visible  as  it  more  diverges ;  till  it  finds 
a  passage  to  the  earth  in  more  temperate  clinutfes, 
or  ija^min{;led  with  their  upper  air? 
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35.  If  8dch  an  oparatkm  of  native  were  veaUy 
p^onned,  would  it  not  give  all  tbe  a(qpeai!Vice8 

of  an  AURORA  BOREAiaS  7  ^ 

20.  And  would  not  the  auroras  become  more 
firequent  ^Ur  the  i^proach  of  winter;  not  only 
because  more  visible  in  longer  nights;  but  also 
because  in  summer  the  long  presence  of  the  sun 
may  sc^n  the  surfiu^e  of  the  great  ice  cake»  and 
render  it  a  conductor,  by  which  the  accumulatico 
of  electricity  in  the  polar  r^ons  will  be  prer 
vented? 

27.  The  atmosphere  of  the  polar  regioM  being 
made  more  dense  by  the  extreme  cold,  and  all^  the 
moisture  in  that  air  being  frozen,  may  not  any 
great  light  arising  therein,  and  passing  through  i^ 
render  its  density  in  some  degree  visible  during 
the  night-time,  to  those  who  live  in  the  rarer  air 
of  more  southern  latitudes  t  and  would  it  not  in 
that  case,  altiiough  in  itself  a  complete  and  foil 
circle,  extending  perhaps  ten  degrees  from  the 
pol^  appear  to  spectators  so  placed,  (who  could 
see  only  a  part  of  it)  in  the  Jbrm  of  a  segment^  ito 
chord  resting  on  the  horizon,  and  its  arch  elevated 
more  or  less  above  it  as  seen  from  latitudes  moi^ 
or  less  distant,  darkish  in  oplar^  but  yet  suffix 
dently  tran^rent  to  permit  some  stars  to  he 
eaeUf through  it? 

38*  The  rays  of  electric  matter  issuing  out  of  a 
body,  diveige  by  mutually  retelling  eadi  o&er^ 
unless  th^re  be  some  conducting  body  near  to 
leceiTe  them :  and  if  that  conducting  body  be  at  a . 
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gmtef  daitsinoe,  tb^  will  ^if  iSvtrge,  Mid  liMi 
cMvrr^^  in  order  to  enter  it  May  not  tim  ao* 
count  for  some  of  the  Tarieties  of  figure  seen  at 
tfanes  in  the  motions  x>{  the  luminous  matter  of  the 
ttororfi ;  since  it  is  possible,  that  in  passing  otet 
the  atmosphere,  firom  the  north,  in  all  diredfions 
or  meridians,  towards  the  equator,  tibe  rays  of  tfaat 
matter  may  find,  in  many  places  portions  of  dondy 
tegton,  or  moist  atmosphere  under  them,  whidi 
^being  in  the  natural  tnr  negative  state)  may  be  fit  to 
receive  them,  and  towards  which  they  may  there- 
fore converge ;  and  when  one  of  tiiose  rfecetfiag 
bodies  is  more  than  saturated,  they  may  again  dl- 
▼ei^  fi*om  it,  towards  othw  surrounding  maeiieB 
of  such  humid  atmosphere,  and  thus  form  fk» 
crowns^  as  fhey  are  called,  and  other  figures  men« 
tioned  in  the  histories  of  this  meteor? 

29.  If  it  be  true  that  the  douds  which  go  to  tfie 
polar  r^ons  carry  thither  the  viqpors  of  the  equa- 
torial and  temperate  regions,  which  Tupors  are 
condisnsed  by  tiie  extreme  cold  of  the  polar  r^ 
gions,  and  fall  in  snow  or  hail ;  the  winds  which 
come  fix)m  those  regions  ought  to  be  generally  dry, 
mdess  they  gain  some  humidity  by  sweeping  th« 
ocean  in  their  way;  and  if  I  mistake  not,  ttie 
winds  between  the  north-west  and  nofdi-east  ai«, 
for  the  most  part  dry,  when  they  have  continned 
tome  time.' 

>  Uim^Mihtm^pm  ^  i^  p«er  tbcft  k  a  Hae  4ilMm 
•cioft  tUi  iutvUek 
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[hi  tibe  Pyio0OplaaI  TrmsucdoMfn  1774»  p. 
Ifi2,  b  a  letter  iWmi  Mr.  J.  8.  Wi&n,  to  Dr. 
Eranklin,  itathig,  that  nnoe  he  had  first  made  tibe 
dbtemration  toncemmg  the  soutiii  or  south-west 
winds  succeeding  an  aurora^  he  had  found  it  inT»- 
fiaUy  obtaining  in  twenty-tiiree  instances;  and  he 
adds  kk  a  note  a  Iresh  confinmng  instance.  In 
reply,  Dr.  Franklin  makes  the  following  con- 
jeetue.] 

The  uur&ra  hcreaks^  tiio^h  TisiMe  almost  e?ery 
night  of  <dear  weather  in  die  mo^e  northern  re- 
-gions^  and  very  high  in  the  atmosphere,  can  scarce 
he  vifiible  in  England  bat  when  the  atmosphere  is 
pMlty  clear  of  cloods  for  die  whole  space  between 
us  attd  Aose  regions ;  and  tfierefore  are  seldom 
irisible  there.  This  extensive  deamess  may  have 
been  produced  by  a  long  continuance  of  northerly 
winds.  When  the  winds  ha^e  long  continued  in 
one  4|parter  the  fetum  is  often  violent.  Allowing 
Hie  &ct  so  repeatedly  obsarred  by  Mr.  Winn,  per- 
hmg%  this  may  account  for  €be  Tiolem^  of  the 
•outfaerly  winds  that  soon  follow  tt^  appearance  of 
the  aurora  on  omr  coasts. 


ON   A   NEW    INVENTED  STOVE.' 
To  THE  MabquisTvroot. 

•  P(my,  UtM^  1781. 

I  DID  intend^. when  in  I^o^on,  to.httre  pub* 

'  See  Plate  IV. 
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Ibhed  a  pamphlet,  describing  the  new  stoye  yon 
mention,  and  for  that  purpose  had  a  plate  en* 
graved,  of  which  I  aaid  you  an  in^pcession.  But 
I  have  since  been  too  much  ^igaged  in  affiurs  to 
execute  that  intention.  Its  principle  is  that  of  a 
sqphon  reversed,  operating  on  air  m  a  manner 
somewhat  similar  to  the  operation  of  the  common 
siphon  on  water.  The  funnel  of  the  chimney  is  the 
longer  1^,  the  vase  is  the  shorter :  and,  as  in  the 
common  siphon,  the  weight  of  water  in  the  longer 
leg  is  greater  than  that  in  the  shorter  leg;  and  thus 
in  descending  permits  the  water  in  the  shorter  1^ 
to  rise,  by  the  pressure  of  the  atmosphere ;  so  ia 
this  aarial  siphon,  the  levity  of  the  air  in  the  longer 
leg  being  greater  than  that  in  the  shorter,  it  rises 
and  permits  the  pressure  of  the  atmosphere  to  force 
that  in  the  shorter  to  descend.  This  causes  the 
smoke  to  descend  also,  and  in  passing  throu^ 
burning  coals,  it  is  kindled  into  flame,  ther^y 
heating  more  the  passages  in  the  iron  box  whereon 
the  vase  which  contains  the  coals  is  placed ;  ^md 
retarding  at  the  same  time  the  consumption  of  the 
coals.  On  the  left  hand  of  the  eAgraving  you  see 
the  machine  put  together  and  placed  in  a  niche 
built  for  it  in  a  common  chimney.  On  the  right 
hand  the  parts  (except  the  vase)  are  shown  s^a- 
rately.  If  you  should  desire  a  more  particular 
explanation,  I  will  give  it  to  you  viva  voce^  when- 
ever you  please.  I  thmk  with  you  that  it  is  capa- 
ble of  being  used  to  advantage  in  our  kitchens,  if 
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i  conid  overcome  the  rq)i]giianoe  of  cooks  to  the 
using  of  new  instraments  and  new  methods. 
With  great  respect,  I  have  the  honor  to  be,  &c. 

B.  Franklin. 


OH  THE  LONG  RETENTION  OF  INFECTION  IN  DEAD 
HODIES  AFTER  SEPULTURE,  &C. 

To  MoNs.  Vicg  d'^zyb. 

Sir,  Passy,  July  20,  1781. 

I  RSCEITED  the  letter  you  some  time  smce  did 
ne  die  honor  of  wrHing  to  me,  accompanied  with 
^  number  of  the  pieces  that  were  distributed  at  the 
last  public  meeting  of  the  Royal  Society  of  Medi- 
cine. I  shall  take  care  to  forward  them  to  dif- 
ftrmt  parts  of  America^  as  desired.  Be  pleased 
to  present  my  thanks  to  the  society  for  the  copy 
w&tA  me  of  the  curious  and  useful  reports  relating 
to  the  sepulture  in  the  island  of  Malta.  I  should 
be  glad  of  another  cqpy,  if  it  can  be  spared,  being 
desirous  of  sending  one  to  each  of  the  philoso- 
phical societies  in  America. 

With  respect  to  the  length  of  time  during  which 
the  powa;  of  infection  may  be  contained  in  dead 
boifies,  which  is  considered  in  that  report,  I  would 
jnenlion  to  yon  three  facts,  which,  though  not  all  of 
equal  importance  .or  weight,  yet  methiqks  it  may 
be  well  to  preserve  a  memorandum  of  them,  that 
such  obsenrations  may  be  made  when  oocasbn 
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ofibn,   OM  are  prop^  to  confinn  or   invsiidiiile 
them. 

While  I  rsBided  m  Bngliaid,  I  read  ia  a  news- 
paper, that  in  a  country  Tillage  at  the  funeral  of 
a  woman  whose  husband  had  died  of  the  small- 
pox 30  years  before,  and  whose  grave  was  di:^  so 
as  to  place  her  by  his  side,  the  neighbors  attendpg 
the  funeral  were  oflfended  with  the  smell  arising 
out  of  the  grave,  occasioned  by  a  Ineach  in  the 
husband's  old  coffin,  and  25  of  them  were  in  a 
few  days  taken  ill  with  that  distemper,  which 
before  was  not  in  diat  viUage  or  ils  nsighboriiood, 
•or  had  hem  for  the  nnmber  of  yeass  above  uso- 
tioDad. 

About  the  years  1763  or  1764,  several  fhfm- 
•cians  of  London,  who  had  been  present  from  ci»- 
nosity  at  the  dissection  of  mi  Egyptian  aummy, 
were  soon  after  taken  ill  of  a  maUgnant  fever,  of 
which  they  died.  Opinions  were  divided  <m  tfasi 
qnestioa.  It  was  thought  by  some  that  the  fiiver 
was  caused  by  infectioii  fimn  die  mumsqr;  la 
whidi  ease  the  disease  it  died  of  most  havie  beea 
embalmed  as  well  as  the  body.  Odiers  vdio  comr 
sidered  the  length  of  time,  at  least  9000  years, 
since  that  body  died,  and  also  that  Ae  embalimBg 
asust  be  rather  supposed  to  destroy  the  power  of 
infection,  imagined  the  iUness  of  these  gentlemen 
nust  have  had  anotlier  original. 

About  the  year  1773,  the  captain  rf  a  ship  which 
bad  been  at  the  island  of  Tenenie,  brought  fiom 
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tkmee  the  dried  body  of  one  of  the  «iioient  mhft- 
bitants  of  Umi  nfend^  winch  most  have  been  at 
least  OOOjeUB  #ld,  that  custom  of  drying  the  dead 
there  having  been  so  lon^  discontinued.  Two 
iheii&bers  of  the  Royal  Society  went  to  see  that 
body*  They  were  half  an  hour  in  a  small  close 
rooBiwMiit,  examming  it  very  particularly.  The 
nett  day  tfa«y  were  both  aflbeted  with  a  singularly 
violent  cold^^  attended  with  uncommon  circum- 
siuicesi  which  continued  a  long  time.  On  com- 
paris^  tc^pether  the  particulars  of  their  disorder, 
they  agreed  in  suspecting  that  possibly  some 
efflnvia  from  the  body  might  have  been  the  occa- 
sion  of  that  dis<Hrder  in  them  both :  perhaps  they 
weve  mistaken.  But  as  we  do  not  yet  know  with 
ecrtainty  how  IcHig  (he  power  of  infection  may  in 
some  bodies  be  retained,  it  seems  well  in  such 
to  be  cautious  till  farther  light  shall  be  eb- 


I  wish  it  were  in  my  power  to  contribute 
more  essentially  in  advancing  the  good  work  the 
soeiety  are  so  laudably  epgaged  in.  Perhaps  some 
useful  hints  may  be  extracted  from  the  enclosed 
paper  of  Mr.  Smalls.  *  It  is  submitted  to  your 
jadgment;  and  if  you  should  find  any  thing  in  it 
worthy  of  being  communicated  to  the  society,  and 
of  which  extracts  may  be  useful  if  printed  in  the 

>  Cold  is  a  geoeral  name  given  bjf  the  Euglisb  lo  all  aorU  of 
rheums  and  catarrhs. 
*  See  CHr  VE«tlLAtiON**-flV«i>^,  Part  IV. 
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m^noirs,  it  will  be  a  pieutiie  to  uMt ;  who  an, 
with  great  esteem  and  feapecty  ttr»  &c. 

B.  FaANKxaii. 

P.  S.  July  24.  Since  writing  the  above,  I 
have  met  with  the  following  article  in  the  Omritr 
de  t Europe  of  the  13th  meL  viz.  » 

Estrait  d'une  kttre  ifEdimboufgj  en  date  da 
"     30  Juxn. 

**  J'apprends  par  una  personne  qui  vient  de 
Montrose,  que  la  fi^vre  6pid6niique  qui  s'est  mani- 
fest^e  il  y  a  quelque  terns  dans  le  M^ams,  d^sole 
encore  aujourdliui  ce  voisinage  avec  tant  de  vio- 
lence quW  de  ses  amis  a  ktk  invito  k  assister  li  15 
enterremens  dans  un  seul  jour.  On  dit  que  cette 
maladie  doit  son  origine  k  la  foUe  curiosity  de 
quelques  paysans,  qui,  k  la  Chandeleur  demidre, 
exhum^rent  quelques  personnes  mortes  de  la  peste 
dans  le  si^cle  pr6c6dent,  et  qu'on  avoit  enterr^es 
dans  le  Moss  de  ArnhaB.  Ce  qui  est  arriv6  k  la 
famille  de  M.  Robert  Aikenhead  est  singnli^rement 
malheureux :  vers  le  milieu  du  mois  demi^  il  a 
^tk  attaqu6  de  cette  contagion,  et  elle  s'est  com- 
muniqu6e  au  reste  de  sa  famille  consistant  en  neuf 
personnes,  dont  deux  sont  mortes  ainsi  que  lui,  et 
le  reste  n'est  pas  sans  danger." 

[Translation.] 
Extract  of  a  letter  from  Edinburgh,  dated  June  30. 
^  I  understand  by  a  person  just  retivned  from 
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M ontrose^  that  the  et>ideiiiic  fever  which  has  made 
its  appearance  in  the  county  of  Meams,  ravages 
that  neighboriiood  with  such  violence,  that  one  of 
his  friends  was  invited  to  attend  fifteen  funerals  on 
the  same  day.  It  is  said  that  this  malady  ori- 
ginated in  the  ill-judged  curiosity  of  some  country 
people,  who,  at  Candlemas  last,  opened  tiie  graves 
of  some  persons  who  had  died  of  the  plai^ie  in  the 
preceding  century,  and  who  had  been  buried  ui  the 
Moss  (^  Amhall.  The  circumstances  whidi  have 
happened  in  the  family  of  Mr.  Robert  Aikenhead 
are  singularly  unfortunate :  about  the  middle  of 
last  month  he  took  the  infection,  which  was  com- 
municated to  the  rest  of  his  family,  consisting  of 
nine  persons ;  two  of  whom,  together  with  himself 
are  dead,  and  the  others  not  out  of  danger." 


ON   CONDUCTORS   OF   HEAT,   &C. 

To  Db.  Inobnhavsz. 

Passy,  Oct.  2,  1781- 
It  is  a  l<mg  time,  my  dear  friend,  since  I  have 
had  the  pleasure  of  writing  to  you.  I  have.post* 
poned  it  too  often  firom  a  desire  of  writing  a  good 
deal  on  various  subjects,  which  I  could  not  find 
sofficient  time  to  think  of  properly.  Your  expe- 
riments on  the  conducting  of  heat  was  one  subject ; 
the  finishing  my  remarks  on  the  stroke  of  lightning 
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in  Italy '  wbm  another ;  then  I  was  taken  ill  with 
a  severe  fit  of  the  gout  soon  after  you  left  us,  which 
held  me  near  three  months,  and  put  my  business 
and  correspondence  so  far  behind-hand,  that  I  was 
long  in  getting  it  up  again.  Add  to  tliis,  that  I 
find  indolence  increases  with  age,  and  that  I  have 
not  near  the  activity  I  formerly  had.  But  I  can* 
not  affintl  to  lose  your  correspondence,  in  which 
I  have  always  found  so  much  pleasure  and  instruc- 
ti<m :  I  now  force  myself  to  write,  and  J  fiuicy 
Ikis  letter  will  be  long. 

I  have  now  brfore  me  your  sevaal  favors  of 
Dec.  5, 1780,  Feb.  7,  April  7,  May  43,  and  Aug. 
S9,  1781.  1  was  glad  to  find  by  ibe  first,  that  yon 
e^foyed  a  good  state  of  health,  and  that  you  had 
leisure  to  pursue  your  philosophical  inquiriea.  I 
vrish  you  that  continued  success  which  so  much 
industry,  s^acity,  and  exactness  in  making  expe- 
riments, have  a  right  to  expect.  You  vrill  have 
much  immediate  pleasure  l^y  that  success,  and  in 
time  great  reputation.  But  for  the  present  the  re- 
putation vrill  be  given  grudgingly,  and  in  as  small 
a  quantity  as  possible,  mixed  too  with  some  mor- 
tiication.  One  would  think  that  a  man  so  labors 
ing  dinixtertstedly  tot  the  good  of  his  feUow-creih 
twes,  could  not  possibly  by  such  meacns  make 
himself  ^lemies ;  but  there  are  minds  who  oanast 


'  S^e—AHtmpi  t0esfUm  ike  ^ffieiw  tf  JJghilUng  en  tke 
Sit^<fOmmm.    Wbitings,  PMlV. 
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bear  that  anether  should  distii^^iush  himadf  erea 
1^  greater  usefiilness;  and  though  he  d^nands  jf0 
pto&tj  nor  any  thing  m  return  but  the  good-Mrj0  ot 
thoee  he  is  serving,  they  will  endeavor  to  deprive 
Um  of  that,  first  by  disputing  the  truth  of  his  expe- 
itments,  then  their  utility,  and  bdng  defieated 
th^re,  they  finally  dispute  his  rig^t  to  them,  and 
would  give  the  credit  of  them  to  a  o^ian  that  lived 
3000  years  ago,  or  at  3000  leagues  distance,  rather 
than  to  a  neighbor  or  even  a  fiiend.  Goon,  how« 
ever,  and  never  be  discouraged.  Others  have  met 
with  the  same  treatment  before  you,  and  will  after 
you.  And  whatever  some  may  think  and  say,  k 
is  worth  while  to  do  men  good,  for  the  selfnsatifr- 
fycAon  one  has  in  the  reflection. 

Your  account  of  the  experiments  you  made  with 
the  wires,  gave  me  a  great  deal  of  pleasure :  I 
have  shown  it  to  several  persons  here,  who  think 
it  exceedingly  curious.  If  you  should  ever  repeat 
those  experiments,  I  wish  your  attention  to  one 
circumstance.  I  think  it  possible,  that  in  dippiog 
them  into  tiie  wax,  and  taking  them  out  suddenly, 
the  metal  which  attracts  heat  most  readily,  may 
chill  and  draw  out  with  it  a  thicker  coat  of  wax; 
and  this  thicker  coat  might,  in  the  progress  of  the 
experiment,  be  longer  melting.  They  should  there- 
fore be  kept  so  long  in  the  wax,  as  to  be  all  wdl 
and  equally  heated.  Perhaps  you  may  thus  find 
the  progress  of  heat  in  the  silver  quicker  and 
greater.    I  think,  also,  that  if  the  hot  chI  in  which 

VOL.  II.  V 
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you  dipped  ^e  ends  was  not  stagnant,  bat  in  mo- 
Htm,  the  escperiment  would  be  more  complete,  be- 
cauise  the  wire  wbich  qoickest  diminishes  the  heat 
j&f  the  oil  next  to  it,  finds  soonest  the  difficulty  of 
gettiBg  -more  heat  from  the  oil  fiatrther  distant, 
which  depends  on  the  nature  of  the  oil  as  a  con- 
ductor of  heat,  that  which  is  already  cooled  inter- 
hnng  between  -the  liotter  oil  and  the  wire.  In  re- 
yersing  the  experiment  also,  to  try  which  of  the 
metals  cools  fastest,  I  think  the  wires  should  be 
dipped  in  running  cold  water ;  for  when  stagnant, 
ftte  hot  wires,  by  communicating  beat  to  the  water 
^at  is  near  diem,  w9l  make  it  less  capable  of  re-^ 
ccAving  more  beat;  and  as  the  metals  which  com-- 
municate  their  heat  most  freely  and  readily  will 
soonest  warm  the  water  round  them,  the  operation 
of  -such  metals  may  therefore  soonest  stop, — ^not 
because  they  naturally  longer  withhold  their  heat 
but  because  the  water  near  them  is  not  in  a  state 
to  receive  it.  I  do  not  know  that  these  hints  $iTe 
founded  ;  I  suggest  them  only  as  meriting  a  little 
consideration.  Every  one  is  surprised  that  the 
progress  of  the  heat  seems  to  hare  no  connexion 
.with  the  gravity  or  the  levity  of  the  metals. 

B.  Fbanklin. 
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AN  ACGOUNT  OF  TOADS 
MVITD  milC&OSB»  IK  VBS  aOlttD  OV  A  iTOM;*  917>lim?r, 

At  Passy,  near  Paris,  April  6,  1782,  being  "with 
M.  Be  Chanmont,  viewing  his  quarry,  he  men- 
tioned  to  me,  that  the  workmen  had  found  a  tifhig 
toad  shut  up  in  the  stone.  On  questionii^  one  of 
fhem,  he  told  us  they  had  found  four  in  diAenent 
cells  which  had  no  communication:  that  they 
were  rerj  lively  and  active  when  «et  at  fibcvty : 
that  there  was  in  each  cell  some  loose,  ctoft,  yd^ 
lowish  earth,  which  appeared  to  be  wy  imM. 
We  asked,  if  he  could  show  us  tiie  pttrts^of-te 
stone  that  formed  the  cells  ?  He  said  no ;  for  Aey 
wer6  throvm  among  die  rest  of  what  was  dug  ou^ 
and  he  knew  not  where  to  find  thenu  We  a^ ked, 
if  there  appeared  any  opening  by  which  thettnimal 
could  enter?  He  said,  no,  not  the  least.  We 
asked  if,  in  the  course  of  his  business  as  a  laborer 
in  quarries,  he  had  often  met  with  the,  like?  He 
said,  never  before.  We  asked,  if  he  could  show 
us  the  toads  ?  He  said,  he  had  thrown  two  of  iSbem 
up  on  a  higher  part  of  the  quarry,  but  knew  not 
what  became  of  the  others.  He  then  came  up  to 
the  place  where  he  had  thrown  the  two,  and  find- 
ing them,  he  took  them  by  the  foot,  and  threw 
them  up  to  us,  upon  the  ground  where  we  stood^ 
One  of  them  was  quite  dead,  and  a{^>eared  very 
lean :  the  other  was  plump  and  still  living.    The 
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part  of  die  rock  wherd  they  weie  found,  k  at  lettrt 
fifteen  feet  below  its  surface,  and  u  a  kiiKl  of 
ImesUHie.  A  part  of  it  is  fdled  with  ancient  i 
shdii,  and  other  marine  adbstances.  If  thea^  t 
mals  have  remained  in  this  confinement  since  the 
formation  of  the  rock,  they  are  probaUy  some 
thousands  of  years  old.  We  have  pnt  them  in 
spirits  of  Mrine,  to  [uresenre  their  bodies  a  little 
longer.  The  workmen  have  promised  to  call  ns 
if.  tiiey  meet  with  any  more,  that  we  may  examine 
^their  sanation.  Before  a  suitable  bottle  conld  be 
found  to  receive  them,  that  which  was  living  whai 
we  first  had  them,  appeared  to  be  quite  dead  and 
udtionless ;  but  being  in  the  bottle,  and  the  spirita 
poured  over  them,  he  flounced  about  in  it  very 
yig^roQBij  for  two  or  three  minutes,  and  than 
expired. 

It  is  observed  that  animals  who  perspire  but 
littte,  can  live  long  without  food ;  such  as  tortoises, 
whose  flesh  is  covered  with  a  thick  shell,  aii4| 
andces,  who  are  covered  with  scaks,  which  are  of 
to  dose  a  substance  as  scarcely  to  admit  die  paa- 
sage  of  perspirable  matter  through  them.  Ani- 
mals that  have  open  pores  all  over  the  surface  of 
their  t>odies,  and  live  in  air  which  takes  oflT  c<»- 
tinmlly  the  perspirable  part  of  their  subrtanc^ 
naturally  require  a  continual  supply  of  food  to 
ffudntain  thek  bulk.  Toads  shut  up  in  solid  stona; 
which  prevents  their  losing  any  thing  of  their  snb- 
itence,  moy  perfai^  for  that  reason  need  no  sop* 
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fij ;  and  beiiig  gtiarded  against  all  accidents,  and 
an  the  inclemencies  of  the  air  and  changes  of  die 
seasons,  are,  it  seems,  subject  to  no  diseases,  and 
beooM^  as  it  were  iaamoital.  B.  R 


[The  foUowing  copy  of  a  Utter  from  Shr  John 
Pfingk  to  Mr.  A.  SmaU^  was  dnnexed  to  the 
abate  account ^  in  Dr.  FJs  papers.^ 

TO  MR.  SMALL. 

Sir,  Jlfinarea,  AfrilMS,  1780. 

Last  yetr  I  had  the  honor  to  inform  yon,  that  two  of 

those  large  moths  called  Mnskitoe  Hawks,  which  appear  abont 

September,  and  disappear  about  the  beginning  of  December, 

IHM  n  days  after  I  had  oat  Htmr  heads  oiF  with  a  pahr  of  seis- 


The  but  antonin  I  made  the  same  experiment  opon  se¥inl» 
keeping  them  under  separate  glasses,  in  a  closet,  where  these 
was  no  fire.  The  most  of  them  Hired  different  periods^  from  3, 
to  60  and  70  days.  Those  which  exceeded  that  number  of 
Mys,  were  four.  Tit.  one  fh>m  the  SOth  of  October  to  the  2l8t 
^TAuMftry,  as  days)  eiie  froas  tiie  I2th  of  December  to  As 
tlil  <tf  April,  131  days ;  and  em  from  tbe  %4A  of  October  Is 
the  15th  of  April,  174dayf  •  As  they  are  very  active,  and  covered 
with  a  sort  of  plumage,  which  makes  it  difficult  to  cut  their 
Beads  off,  without  bruising  or  otherwise  injuring  the  body,  I 
kttagine  that  may  partly  be  tbe  reason  of  their  living  different 
peiiods ;  aad  i^  ittktt  the  eperatiOB,  a^  gltttioous  Kqiior  pro* 
^Mtd  ftom  the  bodyi  that  moth  wouU  die  sooa. 
,  I  pttt  several  under  passes,  without  cotting  off  their  heads^ 
none  of  which  lived  many  days. 

t  am,  sir,  with  great  esteeiOy  your  most  obedient  and  most 
taimble  tertant,  (Signed)       John  Priholji. 
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QUERIES  ON  ELECTRICITY, 
Rom  Dr.  Ihgenhausi ;  with  Answers  by  Dr.  Franklhi* 

Question  1. 
If  ttte  electrical  fluid  is  truly  accumulated  on 
the  inside  of  a  Leyden  phial,  and  expelled  in  the 
same  proportion  from  the  other  side,  why  are  the 
particles  of  glass  not  all  thrown  outwards,  when 
the  phial  being  overchaiged,  breaks  or  is  perforated 
by  a  spontaneous  explosion  ? 

Anszver. 

By  the  circumstances  that  have  appeared  to  me/ 
in  all  the  jars  that  I  have  seen  perforated  at  the 
ttaie  of  their  explodon,  I  have  imagined  that  the 
charge  did  not  pass  by  tiiose  perforations.  Several 
single  jars  that  have  broke  while  I  was  charging 
them,  have  shown,  besides  the  perforation  in  the, 
hody,  a  trace  on  both  sides  of  the  neck,  whead^ 
tbe^  polish  of  the  glass  was  taken  off  the  breadCb' 
of  a  straw ;  which  proved  that  great  part  at  least' 
of  the  charge,  probably  all,  had  passed  over  that 
trace.    I  was  once  present  at  the  discharge  of  a 
battery  containing  thirty  jars,  of  which  eight  weie 
perforated  and  spoilt  at  the  time  of  the  dischaig^ 
yet  the  effect  of  (he  charge  on  the  bodies  upon 
which  it  was  intended  to  operate,  did  not  appear 
to  be  diminished.    Another  time  I  was  present 
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when  twelve  out  of  twenty  jars  were  broken  at 
the  time  of  the  dischaige,.  yet  the  effect  of  the 
chaige  which  passed  in  the  regular  circuit,  was  ithe 
same  as  it  would  liave  be^i  if  they  had  remained' 
whole*  Were  those  perforations  an  effect  of  the 
chai^  withm  the  jar  forcing  itself  through  the 
glass  to  get  at  the  outside,  other  difficulties  would 
arise,  and  demand  explanation.  L  How  it  hap- 
pens that  in  eight  bottles,  and  in  twelve  the  strength 
to  bear  a  strong  chej^  should  be  so  equal,  that 
IKX  one  of  them  would  break  before  the  rest,  and 
thereby  save  his  felloes;  but  all  should  burst  at 
the  same  instant?  2.  How  it  happens  that  they 
bear  the  force  of  the  great  charge  till  the  instant 
that  an  easier  means  of  discharge  is  offered  them, 
which  they  make  use  of^.  and  yet  the  fluid  breaks^ 
through  at  the  same  time?: 

My  conjecture  is>  that  there  has  been  in  the 
place  where  the  rupture  happens,  some  defect  in 
the  glass,  some  grain  of  sand  perhaps,  or  some 
little  bubble  in  the  substance  nearly  void^  where 
during  the  charging  of  the  jar,  the  electric  fluid 
forced  in  and  confined  tUl  the  pressure,  is  suddenljr 
taken  off  by  the  discharge,  when  not  being  able  to 
escape  so  quickly,,  it  bursts  its  way  out  by  its 
elastic  force.  Hence  all  the  ruptures  happen  nearly 
at  the  same  instant  with  the  regular .  dischai]g^ 
though  really  a  Uttle  posterior,  not  being  them* 
selves  discharges,  but  the  effects  of  a  discharge 
which  passed  in  another  channeL 
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Quatian2. 

When  a  strong  exploBion  is  directed  through  * 
pack  of  cards  or  a  book,  haTinf  apiece  of  tin  foil 
between  several  of  its  leaves,  the  electrical  flash 
makes  an  impression  in  some  of  ttiose  metiUic 
leaves,  by  which  it  seems  as  if  the  direction  of  the 
electric  explosion  had  gone  from  the  outside  to- 
wards the  inside,  when  on  the  other  metallic  leaves, 
the  impression  is  in  such  a  duection,  that  it  in- 
dicates the  current  of  electrical  fire  to  have  made 
its  way  fit>m  the  inside  of  the  phial  towards  the 
outside ;  so  that  it  appears  to  some  electricians, 
that  in  the  time  of  the  explosion  of  an  electrical 
phial,  two  streams  of  electrical  fire  rush  at  the 
same  time  fix>m  both  surfaces,  and  meet  or  crosi 
one  another. 

Answer. 

These  impressions  are  not  effects  of  a  moving 
body,  striking  with  force  in  the  dnectiod  of  iti 
motion ;  they  are  made  by  the  burrs  risii^  in  th^ 
Aeagfaboring  perforated  cards,  which  rise  acci- 
dentally sometimes  on  one  side  of  a  Card,  some- 
times on  the  other,  in  consequence  of  certahi  cir- 
cumstances in  the  form  of  dieir  substances  or  situ- 
ations.  In  a  single  card,  supjiorted  without  touch- 
ing others,  while  perforated  by  the  passing  fluid, 
the  buir  geii^irdly  tH/es  6n  both  Ades,  as  I  onc« 
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abewed  to  Mr*  SjmHier  at  hki  house.  I  imagine 
that  die  ^ole  is  made  by  a  fine  thread  of  electric 
flttd  fivrt  patsrag,  and  augmented  to  a  bigger 
Ihroad  at  the  time  of  the  exploeion,  which  obhgiiig 
the  parts  of  a  card  to  recede  erery  way»  condenses 
a  psart  widiin  the  substance^  and  forces  a  part  out 
on  each  side,  becaose  ttiere  is  least  resbtance. 

Question  3. 

When  a  flash  tit  lightning  hsippenB  to  hit  a  flat 
piece  of  metal,  the  metal  has  sometimes  been 
pierced  with  sev^al  holes,  whose  edges  were  tamed 
some  the  one  way  and  some  the  other,  so  that  it 
has  j^peared  to  some  philosophers  that  several 
aknams  of  electrical  fire  had  rushed  in  one  way, 
and  some  the  opposite  way.  Such  an  efleot  <tf 
lightning  has  been  published  lately  by  Father 
Barletti. 

Annoer. 

Hiis  will  be  answered  in  my  remarks  oti  Mr. 
iBarUtti's  book ;  which  remarks  when  finished,  t 
will  send  you. 

QmMmnA. 

Though  froth  the  very  charging  of  the  Leyden 
^hial,  it  seems  de^,  that  the  eleetritd  fluid  ddes 
in  reality  not  perv&de  the  substimee  of  glass,  yet  it 
is  Still  diAculf  to  concdve  h6w  sUch  a  subtile  fluid 
in^y  be  foM«d  out  fltim  6ti6  side  of  A  t efy  thick 
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pane  of  glaas,  by  a  similar  quantity  of  electrioai 
file  thnAm  upon  the  otha*  suiiaoe,  and  yet  that  it 
does  not  pass  through  any  substanoe  of  gla8% 
however  dun,  without  Inreaking  it  Istbei^some 
other  fact  or  illustration  besides  those  to  be  found 
in  your  public  writb^,  by  which  it  may  be  made 
more  obvious  to  our  undCTstanding,  that  dectricai 
fire  does  not  enter  at  all  the  very  substance  of 
glass,  and  yet  may  force  fi'om  the  oj^site  surface 
an  equal  quantity ;  or  that  it  really  enteirs  the  pores 
of  the  glass  without  breaking  it?  Is  there  any 
comparative  illustration  or  example  in  nature,  by 
wlndi  it  may  be  made  clear,  that  a  fluid  thrown 
upon  one  surface  of  any  body,  may  force  out  tlie 
same  fluid  fi-om  the  other  surface  without  passing: 
through  the  substance  ? 

Annoer. 

That  the  electric  fluid,  by  its  repulsive  natarCr 
is  capable  of  forcing  portions  of  the  same  fluid 
out  of  bodies  without  entering  them  itself,  appeals 
firom  this  experiment.  Approach  an  isolated  body 
with  a  rubbed  tube  of  glass ;  the  side  next  the 
tube  will  then  be  electrised  nq^tively,  the  opposite 
positively.  If  a  pair  of  cork  balls  hang  firom  that 
opposite  side,  the  electrical  fluid  forced  out  of  the 
body  will  appear  in  those  balls,  causing  them  to 
divei^.  Touch  that  opposite  side,  and  you  there- 
by take  away  the  positive  electricity.  Then  re- 
move the  tube,  and  you  leave  the  body  all  in  a 
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nc^tiye  state.  Hence  it  4ppeai%  that  die  electric 
fluid  appartaining  to  tbe  glass  tube  did  not  enter 
ibe  body,  but  retired  with  the  tube,  otherwise  it 
wovdd  have  supplied  the  body  with  the  electridty 
it  had  lost. 

With  regard  to  pcfwder  magazmesj  my  id^i  is, 
that  to  prevent  the  mischief  which  might  be  oc- 
cadoned  by  the  stones  of  their  walls  flying  about 
in  case  of  accidental  explosion,  they  ^ould  be 
constructed  in  the  ground ;  that  the  walls  should 
be  lined  with  leiad,  tbe  floor  lead,  all  a  quarter  inch 
thick,  and  the  joints  well  soldered;  the  cover 
eqpp^,  with  a  little  scuttle,  to  enter  the  whole  in 
the  form  of  a  canister  for  tea.  If  the  edges  of  the 
cov^-scuttle  fall  into  a  coj^r  channel  containing 
mercury,  not  the  smallest  particle  of  aai:  or  moisture 
can  ent^  to  the  powder,  even  though  the  walls 
stood  in  ^aier,  or  the  whole  was  under  water. 


ON  THE  THEORY  OF  THE  EARTH,  AND  ITS  MAG- 
NETISM. 

To  THE  Abbe  Sovlavie. 

[OecEisioiied  hj  hb  sending  me  some  notes  be  had  ttken  of  what 
I  had  sttd  to  him  in  conversation  on  the  Theory  of  the  Earth, 
and  written  to  set  him  right  in  some  points  wherein  he  hail 
mbtaken  my  meaning.]  B.  1^. 

Sir,  Passy,  September  ^,  1782. 

I  return  the  papers  widi  some  correctioiis.    I 
did  not  find  coal  mines  under  the  calcareous  rock 
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in  DerbyBfaire.    I  only  remarked,  that  at  the  low^ 

est  part  of  that  rocky  mountain  ndiich  was  in  s^t, 

Aere  were  oyster  shells  mixed  in  the  stone ;  and 

part  of  the  high  connty  c^Deiby  being  probably  as 

much  above  the  level  of  the  sea,  as  the  coal  mines 

of  Whkehaven  were  below  it,  it  seemed  a  proof 

that*tfiefe  had  been  a  great  bauboerstment  inflie 

surfiu^  of  that  island,  some  part  of  it  having  been 

depressed  under  the  sea,  and  other  parts,  whicft 

had  been  under  it,  being  raised  above  it    Such 

changes  in  the  superficial  parts  of  the  globe,  seemed 

to  me  unlikely  to  happen,  if  die  earth  were  solki  to 

the  ca!itre.    I  tiierefbre  imagined,  that  the  internal 

ports  might  be  a  fluid  more  dense,  and  of  greater 

ipedftc  gravity  Aan  any  of  the  solids  we  are  ae- 

^{uainted  widi,  which  therefore  might  swhn  in  or 

Apon  flkst  fluid.    Thus  the  surfltce  of  (be  gI6be 

would  ht  a  fthdl,  capable  of  being  lm>ken  and  dS»- 

ordered  by  the  violent  movements  of  the  fluid  on 

which  it  rested.    And  as  air  has  been  compressed 

by  art  so  as  to  be  twice  as  denseas  water,  in  whidi 

case,  if  such  air  and  ^ater  could  be  contained  in  a 

strong  glass  vessel,  the  m  would  be  seen  to  take 

the  lowest  place>  and  the  water  to  float  above  aad 

upmiit;  and  as  We  know  not  yet  the  degree  <tf 

dc9i0ity  to  which  air  may  be  compMsied,  and  M. 

Amontons  calculated,  that  its  density  increasing  as 

it  approached  the  ocstAn^  in  the  same  proportion 

is  above  the  sorfine,  it  would  at  the  depdiof 

teaguea be  heavier  than  gold;  posttbiy  tM deMe 
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flffvl  Cfccvpjwg  tbe  internal  parts  of  the  globe 
mjght  be  WHX)mpffeMed,  And  as  the  fwce  of  e^-* 
panoon  m  dense  air  when  heated^  is  in  proportion 
to  its  4kimty,  this  central  air  might  afford  anotibuev 
agent  to  moye  the  surface,  as  wdl  as  be  of  use  in 
keeping  ali^e  the  sid>terraneous  fires ;  though,  an 
you  obsenre,  the  sudden  raiefaction  i^  water  cqo^ 
mg  i9to  contact  without  those  fines,  may  alio  b^ 
apu  a9Wt  8i:^Ba«tly  s^ng  for  that  purpose,  when 
acting  between  the  incumbent  earth  and  the  fluid 
on  which  it  r^sts. 

If  one  nvght  indulge  imagination  in  supposing 
bow  such  a  globe  was  formed,  I  should  conceive 
that  all  the  elements  in  separate  particles  being 
finginally  mixed  in  confi^sion^  and  ofunipying  f 
gre^t  fpace^  tbf y  would  (as  socm  as  th^  AhiHgbftf 
$at  ordainied  gravity,  or  the  mutual  attraction  of 
certain  p(aito,^vid  the  mutual  repulsion  of  otheiVt 
to  esnat)  all  «iove  to  th^  common  centre :  that 
the  air  being  aflnid  whose  parts  repd  each  otliert 
though  drawn  to  the  common  centre  l^  thfar  gray-r 
ity^  would  be  densest  towards  the  centre,  and 
f9fr&r  as  more  remote ;  consequently  all  matters 
lights*  than  the  central  parts  of  that  ain  and  imr 
meraed  in  it,  would  recede  firom  the  oratxe,  and 
m^  tm  they  arriyed  at  that  segion  of  the  m  which 
wras  of  ttie  same  qiecific  gravity  with  themselvest 
where  they  would  rest ;  while  othar  matter,  nMsed 
with  the  li^iter  air,  would  descend*  and  the  two 
meeting,  would  form  the  shell  of  the  first  earth, 
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learing  the  upper  atmosphere  neariy  dear.  The 
onginsd  movement  of  the  parts  towards  their  com- 
mon centre  would  natorally  fimn  a  whM  there ; 
which  would  continue  upon  die  turning  of  the  new- 
fimned  globe  upon  its  axis,  and  the  greatest  dia- 
meter of  the  ididl  would  be  in  its  equator.  If  by 
any  accident  afterwards  the  axis  should  b^ 
cbanged^the  dense  internal  fluid,  by  altmng  its 
Ibrm^  must  burst  (he  shdl,  and  throw  all  its  sub^ 
stance  into  the  confiision  in  which  we  find  it.  I 
will  not  trouble  you  at  |H^esent  with  my  Ancies 
MBceimng  the  manner  of  forming  the  rest  of 
our  system.  Superior  beings  smile  at  our  theo- 
ries, and  at  our  presumption  in  making  thou. 
I  will  just  mention,  that  your  observation  of 
the  ferrug^ous  nature  of  the  lava  which  iti 
thrown  out  fitnn  the  depths  of  our  volcanos,  gave 
me  great  pleasure.  It  has  long  been  a  snppo^ 
sition  of  mine  that  the  iron  contained  in  the 
surfoce  of  the  globe  has  made  it  capable  of  beconn 
ing,  as  it  is,  a  great  magnet;  that  the  fluid  of  ma^ 
neliBm  perhaps  exists  in  all  space ;  so  that  tiiere  k 
a  magnetical  north  and  eouth  of  the  universe,  as 
well  as  of  this  globe,  and  that  if  it  were  possible 
for  a  man  to  fly  from  star  to  star,  he  might  govern 
his  course  by  the  compass;  that  it  was  by  the 
powar  of  this  general  magnetism  this  globe  be* 
came  a  particular  magnet.  In  soft  or  hot  iron 
the    fluid  of  magnetism    is    naturally    dMhsed 
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equally ;  when  within  tiie  infliieiice  of  the  magnet, 
it  is  drawn  to  one  end  of  the  iron,  made  den- 
ser there  and  rarer  at  the  other.  WUle  the  iron 
eontinues  soft  and  hot,  it  is  only  a  temporary  mag- 
net ;  if  it  cools  or  grows  hard  in  that  situation,  it 
becomes  a  permanent  one,  the  magnetic  fluid  not 
easily  resuming  its  equilibrium.  Perhaps  it  may 
be  owing  to  the  permanent  magnetism  of  tins  globe, 
which  it  had  not  at  first,  that  its  axis  is  at  present 
kept  parallel  to  itself,  and  not  liable  to  the  changes 
it  formerly  suffered,  which  occasioned  the  rupture 
of  its  shell,  the  submersions  and  emersions  of  its 
kmds,  and  the  confusion  of  its  seasons.  Hie  pre- 
s^it  polar  and  equatorial  diameters  di£bing  firom 
each  odier  near  ten  leagues,  it  is  easy  to  conceive, 
in  case  some  power  should  shift  the  axis  gradually, 
and  place  it  in  the  jMesent  equator,  and  make  the 
new  equator  pass  through  the  present  poles,  what 
a  sinking  of  the  waters  would  happen  in  the  pre- 
sent equatorial  regions,  and  what  a  rising  in  the 
present  polar  regions ;  so  that  vast  tracts  woidd 
be  discovered  that  now  are  under  water,  and 
others  covered,  that  are  now  dry,  the  water  rising 
and  sinking  in  the  different  extremes  near  five 
leagues.  Such  an  operation  as  this  possibly  occa- 
sioned much  of  Europe,  and  among  the  rest  this 
Mountain  of  Passy  on  which  I  live,  and  which  is 
composed  of  limestone,  rock  and  sea-shells,  to  be 
abandoned  by  the  sea,  and  to  change  its  ancient 
climate,  which  seems  to  have  been  a  hot  one.   The 
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g^obe  being  now  become  a  perfect  magnet,  W0  we^ 
perfaap0»  safe  from  any  qhange  of  its  aids.    But  yr%^ 
are  still  sob^t  to  the  aBCGiday»  on  tbe  surfiBu;^ 
which  are  occf^cmed  by  a  wave  in  the  internal 
poQdwous  fluid ;  avd  such  a  wave  is  produdbfe 
by  t)ie   suddai  Tiolept  ez|[do8ion  you  m^dticwi, 
happening  from  the  junction  of  water  and  fire  ua^ 
der  the  earth,  which  not  only  lifts  the  incumbent 
earth  that  is  over  the  e:q[)losion,  but  impresoJAg 
wUh  tbe  same  force  the  fluid  under  it,  creates  « 
wave,  that  may  run  a  thousand  leagues,  liftii)g» 
and,  thareby  shaking,  successively,  all  the  pouotdep 
under  which  it  {msses.    I  know  not,  whether  I 
have  ejqnessed  myself  so  clearly,  as  not  to  g^  out 
of  your  Sight  in  these  reverie.    If  they  occa- 
sion any  new  inquiries,    and  produce  a  better 
hypothesis,  they  will  not  be  quite  useless.     You 
see  I  have  given  a  loose  to  imagination ;  but  I  ap- 
prove much  more  your  method  of  philosophising, 
which  proceeds  upon  actual  observation,  makes  a 
c(41ection  of  facts,  and  concludes  no  further  than 
those  facts  will  warrant    In  my  present  circum- 
stances, that  mode  of  studying  the  nature  of  the 
globe  is  out  of  my  power,  and  therefore  I  have  p»- 
mitted  myself  to  wander  a  little  in  the  wilds  of 
fancy.    With  great  esteem,  I  have  the  honor  to  be, 
sir,  &c.  B.  Franklin. 

P*  S.    I  have  heard,  that  chemists  can  by  their 
art  decompose  stone  and  wood,  extracting  a  cowd- 
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dmMe  quantity  of  uraterfitnfi  the  one,  a^d  iip 
Amq  the  otfa^.  It siMad ns^taralto ccmcAkde fieoMi 
thtt,  that  water  and  air  were  ingredients  in  tiidr 
OK%inai  composition :  for  men  cannot  make  new 
itatter  of  any  kind.  In  die  sam^  manner  may  we 
not  aoppose,  that  when  we  consume  combnstlbMt 
of  all  kinds,  and  produce  heat  or  light,  we  do  not 
citeat6  that  heat  or  light ;  but  only  decompose  a 
(Nribstance,  which  received  it  originally  as  a  part  of 
its  composition  ?  Heat  may  be  thus  considered  ai 
ofiginally  in  a  fluid  state;  but  attracted  by  or^ 
gftttised  bodies  in  their  growth,  becomes  a  part  of 
Ae  solid.  Besides  this,  I  can  conceive,  tbBt  in  tbe 
Argt  assemblage  of  the  particles  of  which  tfait  eaitfi 
m  composed,  each  brought  its  portion,  of  the  loose 
heat  that  had  been  connected  with  it,  and  tiie  whole, 
wheb  prMsed  together,  produced  the  internal  fire 
that  still  subsists. 


ON  AN  ELECTBICAL  BXPBBHIENT. 

To  Db.  Inobbhauss. 

Piusyj  May  10, 1783. 
I  AH  glad  yoa  have  made  the  expernnenta  you 
mansion,  and  witik  Biiccess.  Too  wifl  find  that  Hm 
iMriee  am  not  made  by  the  impulse  of  ^eiBi4 
VDvingincertBiiiidiieotioDB,  but  by  cBfcumstaiidas 
oT  eBpfaaian  of  parts  of  the  mailer;  aad  I  slitt 
Odafc  Hqr  asplBiiicaaH^^  of  tiM  ta 

l^L.  II.  X 
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iMibl^  mz*  that  it  vas  the  ex^rfosion  of  tin  against 
pHhl  of- the  copper-plate  that  were  almost  in  a  state 
efioBion,  and  therefore  easily  burst  through  dthef 
on  one' side  or  the  other,  as  ithappcoied.  Tb^ 
l|iir^«[ig  of -the  12  bottles  all  at  once,  1  take  to  be: 
mmg^sm^ll  bubUes  in  the  substanqe  of  the  glaas,;! 
9C  gi^ins  ^  sand,  intp  which  a  quantity  of  the  di?<h 
tii%4i})d  had  be^i  fprced  and  compressed  while 
tiie: bottles*  werecharging ;  and  when tiie presscQre^ 
W^  suddenly  taken  off  by  dischai^g  the  bottles^, 
tb^t  eonfined  pcMtion  by  its  elastic  force  expandia^ 
tftiM^  -ibe  bii^acfa.  My  reasons  for  thinking  thfit 
tb0  idiaige  did.  not  pass  by  those  holes  you  wiU 
iad  in  a  former  letter;  and  I  think  you  littJt 
atonOTf  find  fiiat  the^coating  within  and  without  is 
fofped  botfi  ways  by  the  explom^i  of  these  bubbles. 


ON  THE  SHOCK  BY  THE  ELECTRIC  BOTTLE,  AMD 
THE  DENSITY  OF  GLASS. 

,  To    ♦    *    *.  * 
.l^Sllt,i  PassytJune  14,  1783. 

i.  ^1  nncBivBD  some  time  since:  the  letter  tqu  ho- 


ndrdd  me  witti,  containing  your  hypothaeis  for 
|ilriiiii|j^  the  iriiook  git^  by.the  ebctric  bottle^  xm 
■ihkfajrou  seem  to.  dedve  my  opinion,  jlkiawmm^ 
Itarashaca  {  waaiengagbd  tn  1k(me  pkembg.0lS^ 
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wifb  othm*  EBd  more  important  afiairs  to  pennit  my 
returning  to  tbem«  I  cajaHOt  tlm'^^  examine 
your  ingenious  hypothesis  with  the  attention  it  ap- 
pears to  merit.  You  will  find  in  a  letted  of  *A!Sne 
to  Dr.  Lining,  dated  March  18,  1775,  ibat  I  &an- 
doned  my  hypothesis  of  the  greater  djeognly  of  glass 
in  ihe  middle  than  near  its  surfaces*  aa  coa^riiNltibg 
to  produce  the  ejQfect,  because  I  found  the  «Sbcl 
to  l^  the  same  after  I  bad  ground  that  part  aw9y«^ 
And  I  think  you  might  likewise  try  yours  by  m 
easy  e^qieriment  Take  a  plate  of  lead  twelve 
mcbes  squai^,  cpver  one  of  its  sides  with  a  coat  o^ 
bees'  wa^  about  one  linfe  thick ;  upon  tbat>  applv. 
closely  a  diin  plate  of  lead  eight  iacbes  s^ipipie,  «<► 
as  to  leave ^ a  mai^  of  two  iBQbes.fil^ sf^md^ 
Electrify  this  composition  of  lead  aiiEd  i/v^^aoft 
try  if  y<m  qmi  recdye'  a  shock'  from  it ;  if  n^c^'  you 
may  draw  thence  a  farther  a^gumient  iosa|^rt 
your  hypothesis,  because  the  wax,  though  la^noiH 
conductor,  is  not  elastic,  any  m^fe  than^in!^  letfd; 
Isee  you  are  endowed  with  a^niusCMrtbe^stttdy 
of  nature,,  ^nd  I  would  reeoDeynentl  it^.tayoutet 
employ  your  time  radier  in  making  tegcp^rioielits 
Uian  in  ma|ung  liypo.tbesia  and  forming  tiW^i;U^fary 
sygtems,  which  we  are  all  too  apt  to  please  oursdvai 
with  till .  some  experiment  comes^  and  ^inludK^jr 
desteoys.tbem.  Wishing  yoa  success  in  yoijr  ior 
qfWrhSf  I  have  the  ^nor  to  be,  sir,  &c. 

.  F.  Fjunsum. 
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To  Mr.  Edward  Nairnb. 

On  hu  Patent  Ekctrkal  Machine^  and  the  Effects  of 
Ughtmng  on  f  Ae  Eyes^  S^c.  of  Ammals  kUied  by  it. 

Drar  Sir,  Passy,  Oct.  18, 1783. 

I  MOEtvkD  your  fkror  of  Ai^ust  14,  by  Mt*. 
Sykes,  witk  the  book  of  directions  for  using  your 
patent  electric  machine.  The  machine  itself  is  also 
come  to  hi^Eid  in  good  order,  after  some  delay  on 
tlie  road ;  Md  I  tbink  it  very  ingeniously  con- 
trived indeed :  I  wish  your  success  in  the  sale  mar 
be  equal  to  its  merits^  The  ^tperanents  in  your 
pamphlet  gave  me  pleasure,  and  I  shall  be  glad  to 
see  the  account  you  mention  of  the  shortening  of 
wivM  by  lightning. 

What  yoU  have  heard  of  the  eyes  of  sheep 
kited  out  by  a  stroke  of  lightning  whidi  killed 
tiMD,  puts  me  m  mind  of  having  formerly  seaoi  at 
Philaddphia  mx  horaes  all  killed  by  lightning  in  a 
Mable^  evwy  one  of  whom  appeared  to  have  Ued 
tit  the  eyes,  nose,  and  mouth ;  though  I  do  not  re- 
collect that  any  of  thdr  eyes  w»e  out/ 

Touare  so  good  m  to  consider  how  much  my 
ttee  has  heea  taken  up,  and  to  excuse  on  that  ac- 
count my  bang  a  bad  corre^nrndait  Near  tbroe 
yMMr  ago  I  b^an  a  letter  to  you  on  the  subject  of 
hygrometers.^  I  had  written  three  folio  pagesof  it 
whita  I  was  intenriq[>ted  by  some  business;  and 
before  I  had  time  to  finish  it  I  had  mislaid  it     I 
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have  now  foimd  it,  and  having  ad4fMi  ti4v|t  T  n^ 
pose  I  had  intootded  to  add,  I  enclose  it.  You  <^d 
judge  better  than  myself  whether  my  idea  of  each 
an  instnunent  is  practicable  and  may  bensefixL 

If  you  favor  me  with  another  Bne,  let  me  kmw 
how  Mrs.  Naime  does,  and  your  amiable  duldien. 
With  great  esteem,  &c.  I  am,        B.  F&AKSUif , 

[Enclosed  in  thefcr^mgi] 

PROPOSAL  FOK  A  SLOWLY  SBNSIBLS  HYGROMETER 
FOR  CSRTAIK  PURPOSBS. 

ToMr.  Nairns. 

Sir,  Pa$mf^  near  Farii^  NaiK  19^  l7fV>. 

Tbs  qualities  hitherto  sou^t  in  an  bi^jiro- 
aieter,  or  instrument  to  discover  the  degree  of  maii- 
tore  and  dryness  in  the  air,  seems  to  have  been  n 
apt|tade  to  receive  humidity  readily  flmn  a  nidlit 
air,  and  to  part  with  it  as  readily  to  advyjibr. 
Pifiereot  substances  have  been  fomd  to  poaiiiM 
pare  or  less  of  tins  quality;  but  when  we  j^l  have 
AMEmd  the  substance  that  has  it  in  the  greatest  pci^ 
fection,  there  will  still  remain  some  uncertainty  in 
the  conclusions  to  be  drawn  from  the  degree  slK^Wn 
by  the  instrument,  arising  from  the  actnal  stale  of 
the  instrument  itself  as  to  heat  and  cold.  T^  if 
two  bottles  or  vessels  of  glass  or  metal  being  filled, 
the  one  with  cold,  the  other  with  hot  wat^r^  are 
farougbt  Into  a  room,  the  moisture  of  the  air  in  the 
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956itk  mlt  attach  itself  in  quantities  to  the  Surface 
*lfrthe  cold  vessel,  while  if  you  actually  wet  the  sur- 
face of  the  Sot  Tesselj  the  moiatare  will  imme- 
dialely  quit  it,  and  be  absorbed  by  the  same  air. 
And  thu5  in  a  saddmi  change  of  the  air  from  cold 
to  Marm,  the  in^tniment  rem  aining  longer  cold 
may  ebndetise  and  absorb  more  moisture  and  mafk 
the  air  as  having  become  more  humid,  than  it  is  in 
reality;  an^^|he'C>09tr$uy;i9.^  change  from  warm 
to  cold. 

But  ifranch:  zaisuddemly  icbaogin^  instrument 
could  be  freetfrom  those  Jmpfsrfections,  yet  when 
the  design  is  to  discover  the  diflferent  degrees  of 
humidity  in  the  air  of  different  countries,  I  appre- 
hend the  qdick^  sensibility  of  the  instrument  to  be 
raffiera'diiadfvahta^e;  since  to  draw  the  desired 
^mchisions  from  it,  a  constant  and  frequent  obser- 
'^fiSn  day  ah(i  night  m  each  country  willlae  ^e- 
^ffessafy  for  a  year  or  years,  and  the  mean  of*  each 
siert  of  ofiservaiions  is  16  be  found  and  determiiwd. 
•Kfterall  whieh,  sotS^  uncertainty  will  remain  re- 
specting the  different  degrees  of  exactitude  "itWi 
which  (fflTerent  persons  may  have  made  andtaSeh 
notes  of  fhefif  observations.  '  '  u :.  1 

-'"For  these  reasons  I  appriehend  that  a  snbetaEhce 
thbugh  capable  of  being  distended  by  moistfcire  and 
contracted  by  dryness,  is  so  slow  in  receiving  and 
^  parting  with  its  humidity,  that  the  frequent  ehafigpes 
in  the  atmosphere  have  not  time  to  effect  it  iseiisi- 
bly,  and  which  therefore  sbdald  gradually  take 
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neariy'the  medium  of .4m  thoa^  chaufgi  aadpiv* 
serve  it  oonrtandy,  would  be  ihe  mottpropw  tinii 
stance  of  which  to  malc«  imdi  an  liygrometor. '^  ^'• 

Stach  an  instrament  yo«,  mydear  sirvttMM^h 
without  mtending  it,  have  tsadefiir  me;  aiid  ^< 
lii^ithout  desiring  or  expecting  it,'have  reoeivad^flofli 
you.  It  is  therefow  with  propriety  that  I  addsese 
to  you  the  following  account  of  it>  and  the  mose  as 
you  have  both  a  head  to  contrive  and  a  hand'^la 
execute  tfie  means  of  perfecting  it.  And  I  do  tlft 
with  greater  pleasure,  as  it  affovds  me  Ae  offor- 
timity  of  renewing  that  ancient  corrdspondenoe  and 
aeijpiaintance  with  you,  whidi  to  me  was  always  so 
pleaaii^  and  so  instructive.  ''    "'^ 

You  may  possibly  rememboif  Aatin  or  dh(M  lUt 
year  !758»  you  made  for  me  a  set  of  aitttcial  nMf- 
nets,  six  in  number,  each  6|  hiches  long,  i  aa  indh 
broad,  and  i  of  an  inch  thick.  Thme  with. two 
pieces  of  soft  iron,  which  together  equalled  oneiof 
the  mi^ets,  were  enclosed  m  a  Uttle  box  of  maho- 
gany wood,  the  grain  of  which  ran  with,  aiid  noit 
•across  the  length  of  the  box,  and  flie  box  was 
closed  by  a  little  shutter  of  the  same  wood^  the 
grain  of  which  ran  across  the  foojj,  add  the  ends  of 
tins  shutting  piece  were  bevelled  so  as  to  fit  aiid 
dide  in  a  kind  of  dovetail  groote  when  the'  box 
was  to  be  shut  or  opened. 

I  have  been  of  opinion  that  good  malu^gany 
wood  was  not  affected  by  mcMSture  so  as  ta  ^ksikge 
its  dimensions,  and  that  it  wait  aHrays  to  be  found 
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tt  tli0ito«fe  of  the  workoMm  left  it  huie^  die 
<iiftK»ee  at  diffisr^t  tunes  in  the  same  country  is 
so  flinall  as  to  be  scarcely  in  a  common  way  ob^ 
senrable.  Hence  ^tfae  box  whidi  wa8  made  m  as 
to  allow  sufficient  room  for  the  magnets  to  alide  ia 
awLout  firedy,  and.  when  in  afforded  them  so  mueb 
friay  tbat  by  shakii^  the  box  one  could  make  them 
strike  the  oppoeite  sides  of  the  box  alteiinat^  y ,  oon- 
linvadin  the  same  state  aU  Hie  time  I  vemaiaefl  in 
Bn^and,  which  was  four  years,  without  ianyappar 
imt  alteration.  I  left  England  in  August  1702, 
Midi  airiYed  at  Philadelphia  in  October  the  same 
•year.  In  a  fe^  weeks  aftw  my  amval,  being  de- 
flirons  of  showing  your  magnets  to  a  philosophical 
fiiendi  I  found  them  so  tight  in.the  box,  that  it  was 
with  difficulty  that  I  got  them  out»  and  coi^stantly 
during  the  two  yean  I  remained  there,  viz.  till  No- 
rewheat  1764,  the  difficulty  of  getting  them  out  and 
in  continued.  The  little  shuttar  too,  as  wood  ^h>eB 
not  shrink  kngflvways  of  the  gram,  was  found  too 
koig  to  enter  its  grooves,  and  not  berpg  used  was 
mislaid  and  lost,  and  I  afterwards  had  another 
made  that  fitted. 

Li  Deceinber  1764,  I  returned  to  England,  and 
after  some  time  I  observed  tluU  my  box  wasbeccroe 
ftill  big  enough  for  my  :magnet6,  and  too  wide.for 
my  new  shutter ;  which  wsb-bo  much  too  short  for 
its  grooves,  that  it  was  i^t  to  fall  out;  andtaniake 
it  fcMp  in,  I  lengthened  it  by  adding  to  each:enda 
little  coat  of  sealing*  wax. 
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I  coatiaued  in  England  more  than  ten  years,  and 
during  that  time,  after  the  first  changet  I  perceived 
qo  alteration.  Hie  magnets  had  the  same  £reedozn 
ia  thdr  box,  and  the  litde  shatter  continued  witti 
the  added  sealing^^srax  to  fit  its  grooves,  till  scune 
weeks  after  my  second  return  to  America. 

As  I  qonld  not  imagine  any  other  cause  for  this 
change  of  dimensions  in  the  box  vvhen  in  the  differ- 
^t  coai^tries,  I  concluded  first  generality  that  the 
air  of  £i^land  was  moister  than  that  of  America. 
And  this  I  supposed  the  eflfect  of  its  being  an  island, 
where  every  wind  that  blows  must  necessarily  pass 
over  some  sea  b^re  it  arrived,  and  of  course  lick 
np  some  vapor.  I  afterwards  indeed  doubted 
whether  I  had  not  been  too  general  jn  my  conda- 
sion ;  and  whether  it  might  not  be  just  only  so  £air 
as  related  to  the  city  of  London,  where  I  resided ; 
because  there  are  many  causes  of  moisture  in  the 
city  air,  which  do  not  exist  to  the  same  degree  in 
the  country ;  such  as  the  brewers'  and  dyers'  boil^ 
ing  cauldrons,  and  the  great  number  of  pots  and 
tea-kettles  continually  on  the  fire,  sending  forth 
abundance  of  vapor ;  and  alpo  the  number  of  ani- 
mals who  by  their  breath  constantly  increase  it ;  to 
whidi  may  be  added  that  even  the  vast  quantity  of 
sea-coals  burnt  there,  in  kindling  discharge  a  great 
deal  of  moirture. 

When  I  was  in  England  the  last  time,  you  also 
made  for  me  a  little  achromatic  pocket  teiescope. 
The  body  was  brass,  and  it  had  a  round  case  (I 
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think  of  thin  wood)  covered  with  shagreen.  AU 
tiie  while  I  remained  in  England,  though  poeaibty 
there  might  be  some  small  dirges  in  the*9imen- 
sions  of  this  casej  I  neither  peireeiTediiorsuspected 
any.  There  was  always  ccftttfortable  room  for  the 
telescope  to  slip  in  and  but'.  'But  soon  after  I 
arrived  in  America,  which  was- in  May,  1775,  the 
case  became  too  small  for  the  instrument,  it  was 
with  much  difliculty  and  various  t^ontrivances  that 
I  got  it  out,  and  I  could  never  aAer  get  it  in  ag^in 
during  my  stay  there,  which  was  eig^iteen  months. 
I  brought  it  with  me  to  Europe,  but  left  the  case 
as  useless,  imagining  that  I  should  find  the  conti- 
nental air  of  France  as  dry  as  that  of  Pennsylvania, 
where  my  magnet-box  had  also  returned  a  second 
time  to  its  narrowness,  and  {nnched  the  pieces  as 
heretofore,  obliging  me,  too,  to  scrape  the  sealing^ 
wax  off  the  ends  of  the  shutter. 

I  had  not  been  long  in  France  before  I  was  sur- 
prised to  find  that  my  box  was  become  as  large  as 
it  had  always  been  in  England,  the  magnets  enter- 
ed and  came  out  vnth  the  same  freedom;  and 
when  in  I  could  rattle  them  against  its  sides ;  this 
has  continued  to  be  tlie  case  without  sensible  varia- 
tion. My  habitation  is  out  of  Paris,  distant  almost 
a  league,  so  that  the  moist  air  of  the  city  cannot  be 
supposed  to  have  much  effect  upon  the  box :  and 
I  am  on  a  high  dry  hill,  as  likely  to  be  dry  as  any 
air  in  France.  Whence  it  seems-probable,  that  the 
air  of  England  in  general  may,  as  well  as  that  of 
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'Londan,  be  mtfi^ter  ifaan  the  air  of  America,  since 
fliat  ofl'tance  islio,  and  in  a  part  so  distant  from 
the  gea.  *  - 

The  greater  dryness  of  the  air  in  America  ap- 
pears froAa  some  other  observations.  The  cabinet- 
>wrorTc  formerly  sent  us  from  London,  which  consist- 
ed in  tfam  plates  of  fine  wood,  glued  uponfrr,  never 
woidd  stand  with  us,  the  veneering,  as  those  plates 
are  called,  would  get  loose  and  come  off;  both 
woods  shrinking,  and  their  grains  often  crossing, 
they  were  for  ever  cracking  and  flying.  And'in 
my  electrical  experiments  there,  it  was  remarkable, 
that  a  mahogany  table  on  which  my  jars  stood 
under  the  prime  conductor  to  be  charged,  would 
often  be  so  dry,  particularly  when  the  wind  had 
been  some  time  at  N.  W.,  which*  vrith  us  is  a  very 
dryitkg  wind,  as  to  isolate  the  jars,  and  prevent  their 
being  charged  till  I  had  formed  a  communication 
between  their  coatings  and  the  earth.  I  had  a  like 
taUe  in  London,  which  I  used  for  the  same  pur- 
pose all  the  time  I  resided  there ;  but  it  was  never 
so  dry  as  to  refuse  conducting  the  electricity. 

Now  what  I  beg  leave  to  recommend  to  you  is, 
that  you  v<ronld  recollect,  if  you  can,  the  species  of 
mahogany  of  ivWch  you  made  my  box,  for  you 
know  there  i§  a  great  deal  of  diflerence  in  woods 
that  go  under  that  name ;  or  if  ^at  cannot  be,  that 
you  would  Uke  a  number  of  pieces  of  the  finest 
and  closest-grained  mahogany  that  yo&  can  meet 
with,  plane  them  to  the  thinness  of  about  a  line. 
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and  the  width  of  about  two  iochiOB  across  the  grain; 
and  fix  each  of  the  pieces  in  some  instrument  ^hat 
you  can  contrive,  which  will  permit  them  to  con- 
tract and  dilate,  and  will  show  in  sensible  degrees 
by  a  moveable  hand  upon  a  marked  scale,  the 
otherwise  less  sensible  quantities  of  such  contrac- 
tion and  dilatation.  If  these  instruments  are  ^ 
kept  in  the  same  place  while  making,  and  are  gra- 
duated together  while  subject  to  the  saqie  d^giees 
of  moisture  or  dryness,  I  c^prehend  you  will  have 
so  many  comparable  hygrometers^  which  being  sent 
into  difibrent  countries,  and  continued  there  for 
some  time,  will  fii^  and  show  there  the  mean  of 
the  different  drjmess  and  moiasture  of  ti^e  air  of 
those  countries ;  and  that  with  much  less  trouble 
than  by  any  otherhygrom^r  lutherto  in  use. 

With  great  esteem,  I  am,  dear  sir,  your  moat 
obedient  and  most  humble  servant, 

B.  Fran&^in. 


ON  THE  COMET  SEEN  IN  YORKSHIRE,  1783. 

To  Mr.  Rittemhausb,  Phii.ai>£;.fh^a. 
Sir,  PiMSf,  Ike.  15,  1783. 

All  astronomical  news  that  I  receive,  I  think  it 
my  duty  to  communicate  to  yon.  'i^ie  following 
is  just  come  to  hand,  in  a  letter  from  the;  President 
of  the  Royal  Society,  dated  at  London  the  Itth  in- 
stant 


Digiti 


ized  by  Google 


PART  IV.     pmtodararcjiL  wvwtcts.  333 

*'  A  miserable  comet  made  its  appearance  to 
Mr.  Nathan  Pigot,  in  his  observatory  at  York- 
shire, on  the  19th  past,  and  the  weather  has  been 
so  hazy  in  the  evenings  that  it  has  scarce  been  ob- 
served since.    It  WBB  on  the  19th 

h.      m.         Right  Aiceo.       NortiiDcc. 

**  at  11  1«        41  0  0        r  laf 
''On  the  20th         10  54        40  0  0        4  32 
'*  On  the  21st  it  vras  seen  in  the  place  where  it 
was  ^qpected ;  bat  the  night  was  too  hacy  to  db- 
serve  it 

.  *'  It  appears  like  a  nebula,  with  a  diameter  of 
about  two  minutes  of  a  degree ;  the  nucleus  faint. 
It  is  seen  with  difficulty  when  the  vrires  of  tiie  in- 
stmment  are  illuminated,  but  is  not  visible  with  an 
open  glass." — Mr.  P%ot. 

^  Nov.  29th.  It  was  seen  near  the  chin  of  Aries, 
and  appeared  like  a  nebulous  star:  as  there  ww 
som^  moon-light,  it  was  difficult  to  find  it' 

^*  Dec.  1st  It  was  removed  near  the  preceding 
eye  of  Aries ;  but  conceiving  other  astronomers,  who 
had  fixed  instruments,  have  noted  its  place,  he  has 
not  calculated  the  distance  from  any  known  star.** 
— Mr.  Herschell. 
With  great  esteem,  I  have  the  honor  to  be,  &c. 

B.  Franklin. 
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ON   BALLOONS,    AND   THEIR   PROBABLE 
IMPORTANCE. 

To  Dr.  Ikoenhatjsz. 

Dear  Friend,  Paw/^  Jan.  16,  1784. 

I  HATE  this  day  received  your  favor  of  the 
2d  instant.  Every  information  in  my  power  re- 
specting the  balloons  I  sent  you  just  before  Clnist^ 
mas,  contained  in  copies  of  my  letters  to  Sir 
Joseph  Banks.  There  is  no  secret  in  the  affair,- 
and  I  make  no  doubt  that  a  person  coming  from 
you  would  easily  obtain  a  sight  of  the  difierent 
balloons  of  Mongolfier  and  Charles,  with  all  the 
instructions  wanted:  and  if  you  undertake  to. 
make  one,  I  think  it  extremely  proper  and  neoes- 
sary  to  send  an  ingenious  man  here  for  that  pur- 
pose; otherwise,  for  want  of  attention  to  some 
particular  circumstance,  ot  of  not  being  acquainted 
with  it,  the  expmment  might  miscarry,  which,  in 
an  afiiedr  of  so  much  public  expectation,  woulc) 
have  bad  consequences,  draw  upon  you  a  great 
deal  of  censure,  and  aflfect  your  reputation.  It  is 
a  serious  thing  to  draw  out  from  their  affairs  all 
the  inhabitants  of  a  great  city  and  its  environs, 
and  a  disappointmtot  makes  them  angry.  At 
Bourdeaux,  lately,  a  person  who  pretended  to  send 
up  a  balloon,  and  had  received  money  from  many 
people,  not  being  able  to  make  it  rise,  the  populace 
were  so  exasperated  that  they  pulled  down  his 
house,  and  had  like  to  have  killed  him. 
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It  ajqiearst  as  you  observe,  to  be  a  discovery  of 
great  importance,  and  what  may  possibly  give  ^, 
new  turn  to  bumaji  afllairs.  Convincing  sovereigns 
of  the  folly  of  wars,  may  perhaps  be  one  effect  of 
it ;  since  it  will  be  impra9ticable  for  the  most  potent 
of  th^n  to  guard  his  dominions.  Five  thousand 
balloons  capable  of  raising  ^wo  mep  each  could  not 
cost  more  than  five  ships  of  the  line  :  and  where 
4i  the  pi:ince  Tifho  can  a^Q^rd  so  to  cover  his  coun- 
try  with  troops,  for  its  defence,  as  that  ten  thou- 
sand men  descending  from  the  clouds  mi^t  not 
in  many  places  dp  an  infinite  deal  of  mischief, 
before  a  force  could  be  brought  together  to  repfi 
them  ?  It  is  a  pity  that  any  natural  jealousy  sbould, 
as  you  imagine  it  may,  have  prevented  the  English 
^om  |H*osecuting  the  experiment,  since  they  are 
such  ingenious  mechanicians,  that  in  theu:  hands 
it  might  have  made  a  more  rapid  progress  towards 
perfection,  and  all  the  utility  it  is  capable  of  af- 
fording. The  balloon  of  Messrs.  Charles  and 
Robert  was  really  filled  with  mflammable  air. 
The  quantity  being  great,  it  was  expulsive,  and 
tedious  fillifig,  requiring  two  or  three  days,  and 
nights  constant  labor.  It  had  a  scflipape^  or  valve, 
near  the  top,  which  they  could  op^Di  by  pulling  a 
string,  and  thereby  let  out  some  air  when  tb^y  had 
a  mind  to  descend ;  and  they  discharged;  some  of 
their  ballast  of  sand  when  they  wx>uld  ris^as^- 
A  great  deal  of  air  must  have  been^  1^  outr  vrben 
they  landed,  so  that  the  4ooso  part  ioJgfat  ^eov^lopft 
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one  of  them ;  yet  the  car  being  lightened  by  that 
one  getting  out  of  it,  there  was  enough  left  to 
carry  up  the  other  rapidly.  They  had  no  fire  with 
them.  That  is  used  only  in  M.  Mongolfier's  glob^ 
which  is  open  at  bottom,  and^traw  constantly- 
burnt  to  keep  it  up.  This  kind  is  sooner  and 
cheaper  filled ;  but  must  be  of  much  greater  di* 
mensions  to  carry  up  the  same  weight ;  since  air 
rarefied  by  heat  is  only  twice  as  light  as  common 
air,  and  inflammable  air  ten  times  lighter.  Mons. 
Morveau,  a  &mous  chemist  at  Dijon,  has  disco- 
rered  an  inflammable  air  that  will  cost  only  a 
25th  part  6f  the  price  of  what  is  made  by  oil  of 
ritriol  poured  on  iron  filings.  They  say  it  is  made 
from  sea-coal.  Its  comparative  weight  is  not  men- 
tioned. I  am  as  ever,  my  dear  fiiend,  yours  most 
aflectionatdy,  B.  Frankjlin. 


ON   FIRE. 

To  B.  Vauoban* 
Mt  DfeAft  Friend^  -P^f^y  April  ^^  1784. 

I  RECEIVED  your  kind  letters  of  the  Idth  and 
20th  instant  I  thank  you  im  your  philosophical 
news.  We  have  none  here.  I  see*  your  plnloso- 
phers  are  in  die  way  of  finding  out  at  last  what 
fire  is.  I  have  long  been  of  opinion  that  it  exists 
evwywhere  in  the  state  of  a  subtile  fluid.  That 
too  much  of  that  flnid  in  ow  flesh  gives  us  the 
•eliMfion  we  call  heift;  too  little,  cold.    Its  vibra* 
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tions,  light.  That  all  solid  or  fluid  sabstances 
which  are  inflammable  have  been  composed  of  it; 
their  dissolution  in  returning  to  theur  original  fluid 
state,  we  call  fire.  This  subtile  fluid  is  attracted 
by  plants  and  animals  in  their  growth^  and  conso- 
lidated. Is  attracted  by  other  substances,  ther- 
mometers, &c.  &c.,  variously;  has  a  particular 
affinity  with  water,  and  vnll  quit  many  other  bodies 
to  attach  itself  to  water,  and  go  off  with  it  in  eva- 
poration.   Adieu.    Yours  most  sincerely, 

B.  F. 


HBTEOROLOGICAL    IMAGINATIONS    AND    CONJEC- 
TURES. 

May,  1784. 

There  seems  to  be  a  region  high  in  the  air  over 
all  countries,  where  it  is  always  winter,  where  frost 
exists  continually ;  since  in  the  midst  of  summer 
on  the  surface  of  the  earth  ice  falls  often  from 
above,  in  the  form  of  hail. 

Hail-stones  of  the  great  weight  we  sometimes 
find  tiiem,  did  not  probably  acquire  their  magni- 
tude before  they  began  to  descend.  The  air  beii^ 
400  times  rarer  than  water,  is  unable  to  support  it 
but  ii^  the  shape  of  vapor,  a  state  in  which  its  pai^ 
tides  are  separated.  As  soon  as  they  are  con- 
densed by  the  cold  of  the  upper  r^ons  so  as  to 
form  a  drop,  that  drop  begins  to  £adl.  If  it  fireezes 
into  a  grain  of  ice,  that  ice  descends.    In  descend- 
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ing,  both  the  drop  of  water  and  the  grain  of  ice 
are  augmented  by  particles  of  the  vapor  they  pass 
through  in  falling,  and  which  they  condense  by 
their  coldness,  and  attach  to  themselves. 

It  is  possible  that  in  summer,  much  of  what  is 
rain  when  it  arrives  at  the  surface  of  the  earth, 
might  have  been  snow  when  it  began  its  descent ; 
but,  being  thawed  in  passing  through  the  warm 
air  near  that  surface,  is  changed  from  snow  into 
rain. 

How  immensely  cold  must  be  the  original  par- 
ticle of  hail,  which  forms  the  centre  of  the  future 
haU-stone,  since  it  is  capable  of  communicating 
sufficient  cold,  if  I  may  so  speak,*  to  freeze  all 
the  mass  of  vapor  condensed  round  it,  and  form  a 
lump  of  perhaps  six  or  eight  ounces  in  weight! 

When  in  summer-time  the  sun  is  high,  and  loiig 
every  day  above  the  horizon,  his  rays  strike  the 
earth  more  directly  and  with  longer  continuance 
than  in  winter ;  hence  the  surface  is  more  heated^ 
and  to  a  greater  depth,  by  the  effect  of  those  rays. 

When  rain  fietUs  on  the  heated  earth,  and  soaks 
down  into  it,  it  carries  down  with  it  a  great  part 
of  the  heat,  which  by  that  means  descends  still 
deeper. 

The  mass  of  earth,  to  the  depth  perhaps  of  30 

'  If  I  may  to  speak,  because  perhaps  it  is  not  by  cmamu* 
aicatbg  cold  to  the  particles  of  vapor  that  it  fireexes  tbeD,  but 
by  deprivbg  them  of  their  heat. 
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feet,  being  thus  heated  to  a  certain  degree,  conti* 

noes  to  retain  its  heat  for  some  time.    Thus  the 

irst  snows  that  fall  in  the  beginning  of  winter, 

seldom  lie  long  on  the  surface,  but  are  soon  melted 

and  absorbed.    After  which,  the  winds  that  Uow 

over  the  country  on  which  the  snows  had  fallen, 

are  not  rendered  so  cold  as  they  would  have  been 

by  those  snows,  if  they  had  remained.    The  esorth, 

too,  thus  uncovered  by  the  snow,  which  would 

have  reflected  the  sun's  rays,  now  absorbs  them,  / 

receiving  and  retaining  the  warmth  they  afford. 

And  thus  the  approach  of  the  severity  of  winter 

is  retarded ;  and  the  extreme  degree  of  its  cold  is 

not  always  at  the  time  we  mi^t  expect  it,  viz. 

when  the  sun  is  at  his  greatest  distance  and  the 

days  die  diortest,  but  some  time  after  that  period, 

aecArding  to  the  English  proverb,  which  says, 

At  Xh%  day  leog:theii8» 
The  cM  strengtbeiu ; 

the  causes  of  refriglsration  continuing  to  operate, 
while  the  sun  returns  too  slowly,  and  his  force 
cdntiiiues  too  weak,  to  counteract  them. 

During  several  of  the  summer  months  of  the 
year  1783,  when  the  effect  of  the  sun's  rays  to 
heat  the  earth  in  these  northern  r^ons  should 
have  been  greatest,  there  existed  a  constant  fog 
over  all  Europe.  This  fog  was  of  a  permanent 
nature ;  it  was  dry,  and  the  rays  of  the  sun  seemed 
to  have  little  effect  towards  dissipating  it,  as  they 
easily  do  a  moist  fog  arising  from  water.    They 
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wme  indeed  rendered  so  fitint  in  pasaing  tfirongfa 
iU  that  when  collected  in  the  focus  of  a  homing- 
glam  they  wonld  scarce  kindle  brown  paper;  of 
course  thdjr  summer  effect  in  heating  the  earth 
was  exceedingly  diminished. 

Hence  "die  surfietce  was  early  frozen. 

Hence  the  first  snows  remained  on  it  unmrited^ 
andreceired  continual  additions. 

.Hence  the  air  was  more  chilled,  and  the  winds 
more  severely  cold. 

Hence  perhaps  the  winter  of  1783-4  was  more 
serere  than  any  that  had  happened  for  many  years. 

Hie  cause  of,  this  mdiversal  fog  is  not  yet  ascer* 
tained*  Whether  it  was  adventitious  to  this  earth, 
and  merely  a  smoke  proceeding  from  the  Kxm- 
sumption  by  fire  of  some  of  those  great  bumlAg 
balls  or  globes  which  we  happen  to  meet  with  in 
our  rapid  course  round  the  waau  s^d  which  are 
sometimes  seen  to  kmdle  and  be  destroyed  in 
passing  our  atmosphere,  and  whose  smoke  might 
be  attracted  and  retained  by  our  earth ;  or,  wha* 
ther  it  w^s  the  vast  quantity  of  smoke  long  conti- 
nuing to  issue  during  the  summer  firom  Heda  in 
Iceland,  and  that  other  volcano  which  arose  CNit 
of  the  sea  near  that  island,  which  smoke  might  be 
spread  by  various  winds  ovet  the  northern  part  of 
the  world,  is  yet  uncertain. 

It  seems,  however,  worth  the  inquiry,  whether 
other  hard  winters  recorded  in  history,  were  jwe- 
ceded  by  similar  permanent  and  widely-extended 
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MBMner  fogs.  Because,  if  found  to  be  so,  men 
miglit  from  sudi  fiogs  conjectore  the  probability  of 
a  succeeding  hard  winter,  and  of  tbe  damages  to 
be  expected  by  the  breaking  up  of  frozen  rivers  at 
the  appr^oach  of  spring,  and  take  such  measures 
as  are  possible  and  practicable  to  secure  them- 
adves  and  effects  from  the  misdiiefe  tiiat  attended 
the  last 


PHYSICAL    AND    METEOROLOGICAL  CONJBCTUaES, 
OBSERVATIONS   AND   SUPPOSITIONS.      1756. 

The  particles  of  air  are  kept  at  a  distance  from 
each  other  by  their  mutual  repulsion. 

Even  these  particles  mutaally  and  equally  re- 
pelling each  other,  must  form  an  equilateral 
triangle. 

All  the  paiticles  of  air  gravitate  towards  the 
eardi,  which  gravitation  compresses  th^n,  and 
shortens  die  sides  of  the  triangles :  otiierwise  iheb 
mutual  repellency  would  force  them  to  greater 
distances  from  each  otha-. 

Whatever  particles  of  other  matter  (not  endued 
with  that  rqpellency)  are  supported  in  air,  must 
adhare  to  the  particles  of  air,  and  be  supported  by 
them;  for  in  the  vacancies  there  is  notiung  they 
can  rest  on. 

Air  and  water  mutaally  attract  each  other. 
Henc0  water  will  dissolve  in  air,  as  salt  in  walw. 

Hm  specific  gmvity  of  matter  is  not  altered  by 
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dividing^  the  msitber,  though  the  superficies  may 
be  increased.  Sixteen  leaden  bullets  of  an  ounee 
each,  wej^h  as  much  in  \rater  as  one  of  a  pound, 
whose  superficies  is  less. 

Therefore  the  supporting  of  salt  in  water  is  not 
owing  to  its  superficies  being  increased. 

A  lump  of  salt,  though  laid  at  rest  at  the  bottoin 
of  a  vessel  of  water,  will  dissolve  therein,  and  its 
parts  move  every  way  till  equally  diffused  in  the 
water;  therefore  there  is  a  mutual  attraction  be- 
tween water  and  salt.  Every  particle  of  water 
assumes  as  many  of  salt  as  can  adhere  to  it ;  when 
more  is  added,  it  precipitates  and  will  not  remain 
suspended. 

Part  of  a  fluid  having  more  of  what  it  dissolves, 
will  communicate  to  other  parts  that  have  less. 
This  very  salt  water  coming  in  contact  with  fiesfa» 
communicates  its  saltness  till  all  is  equal,  and  die 
sooner  if  there  is  but  a  little  motion  of  the  water. 
Even  earth  will  dissolve  and  mix  with  air.  A 
stroke  of  a  horse's  hoof  in  a  hot  dusty  road,  wUl 
raise  a  cloud  of  dust,  that  shall  expand  every  way 
till  perhaps  near  as  big  as  a  common  house.  "Us 
not  by  mechanical  motion  communicated  to  the 
particles  of  dust,  by  the  hoof,  that  they  fly  so  fieur, 
nor  by  the  wind  that  they  spread  wide :  but  the 
air  near  the  ground  more  heated  by  the  hot  dust 
struck  into  it  is  rarefied  and  rises,  and  in  rising 
mixes  with  cooler  air,  and  communicates  of  its 
dust  to  it,  and  'tis  at  length' so  diffused  aa  to 
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become  invisiUe.  Quantities  of  dost  are  thus  car- 
ried  up  in  dry  seasons  ;  showers  wash  it  from  the 
air,  and  bring  it  down  again.  For  water  attract- 
ing it  stronger,  it  quits  the  air  and  adheres  to  the 
water. 

Air  sufiering  continual  changes  in  the  degrees  ot 
its  heat,  from  various  causes  and  circumstances, 
and  consequently  changes  in  its  specific  gravity, 
must  therefore  be  in  continual  motion. 

Water  in  the  same  manner  will  dissolve  in  air, 
every  particle  of  air  assuming  one  or  more  parti- 
cles of  water ;  when  too  much  is  added,  it  preci- 
pitates in  rain. 

But  there  not  being  the  same  contiguity  between 
the  particles  of  air  as  of  water,  the  solution  of 
water  in  air  is  not  carried  on  without  a  motion  of 
the  air,  so  as  to  cause  a  fresh  accession  of  dry 
particles. 

A  small  quantity  of  fire  mixed  with  water,  or 
degree  of  heat  therein,  so  weakens  the  cohesion  of 
its  particles,  that  those  on  the  surface  easily  quit 
it,  and  adhere  to  the  particles  of  air. 

A  greater  degree  of  heat  iis  required  to  break  the 
cohesion  between  water  and  air. 

Air  moderately  heated  will  support  a  greater 
quantity  of  water  invisibly  than  .cold  air;  for  its 
particles  being  by  heat  repelled  to  a  greater  dis- 
tance fit)m  each  other,  thereby  more  easily  keep 
the  particles  of  water  that  are  annexed  to  them 
from  running  into  cohesions  that  would  obstruct^ 
reflect,  or  refi^ct  the  light 
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Hence  when  we  breathe  m  warm  air»  though 
the  same  quantity  of  moisture  may  be  taken  up 
from  the  lungs  as  when  we  breathe  in  cold  air,  yet 
that  moisture  is  not  so  visible. 

Water  being  extremely  heated,  i.  e.  to  the  degree 
of  boiling,  the  particles  in  quitting  it  so  repel 
each  other  as  to  take  up  vastly  more  space  than 
before,  and  by  that  repellency  support  themselves, 
expelling  air  from  the  space  they  occupy.  That 
d^ree  of  heat  being  lessened,  they  again  mutually 
attract,  and  having  no  air-particles  nujjced  to  ad- 
here to,  by  which  they  might  be  suj^rted  and 
kept  at  a  distance,  they  instantly  fall,  coalesce^ 
and  become  water  a^ain. 

The  water  commonly  difiused  in  our  atmoen 
phere,  receives  such  a  d^ree  of  heat  from  the  sun 
or  otherwise,  as  water  has  when  boiling ;  it  is  not 
therefore  supported  by  such  heat,  but  by  adhmng 
to  air. 

Water  being  dissolved  in  and  adhering  to  air, 
that  air  will  not  readily,  take  up  oil,  because  of  the 
natural  repellency  between  water  and  oil. 

Hence  oils  evaporate  but  slowly,  the  air  having 
generally  a  quantity  of  dissolved  water. 

Oil  being  heated  e:i(tremelf,  the  air  that  ap- 
proaches its  surface  vnll  be  also  heated  extremely ; 
the  water  then  quitting  it,  it  will  attract  and  carry 
off  oil  which  can  now  adhere  to  it  Hence  the 
quick  evaporation  of  oil  heated  to  a  d^ree. 

Oil  being  dissolved  in  air,  the  particles  to  which 
it  adheres  will  not  take  up  water. 
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Heoce  the  saffi>catmg  nature  of  air  impr^nated 
vrith  burnt  grease,  as  from  snuflb  of  candles  and 
the  like.  A  certam  quantity  of  moisture  should 
be  every  moment  dischai^ged  and  taken  away  from 
the  lungs ;  air  that  has  been  fi^uently  breathed, 
is  already  overloaded,  and  for  that  reason  can 
take  no  more,  so  will  not  answer  the  end.  Greasy 
air  refuses  to  touch  it.  In  both  cases  suffocation 
for  want  of  the  discharge. 

As  air  will  attract  and  support  many  other  sub- 
stances, a  particle  of  air  loaded  with  adhering 
water,  or  any  other  matter,  is  heavier  than  before, 
and  would  descend. 

The  atmosphere  supposed  at  rest,  a  loaded  de- 
scending particle  must  act  with  a  force  on  the 
particles  it  passes  between  or  meets  with,  sufficient 
to  overcome  in  some  degree  their  mutual  repel- 
lency,  and  push  them  nearer  to  each  other. 

A 

o       o       o 

F  B  C  O 

O  O  O  O 

o  o      o 

D 

o         o         o        o 

E 

Thus,  supposing  the  particles  A  B  C  D,  and  the 
others  near  them,  to  be  at  the  distance  caused  by 
their  mutual  repellency,  (confined  by  their  common 
Si^^ty,)  if  A  would  descend  to  £,  it  must  pass 
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between  B  and  C :  when  it  comes  between  B  and 
Cf  it  will  be  nearer  to  them  than  before,  and  must 
either  have  pushed  ^hem  nearer  to  F  and  G,  con- 
trary to  their  mutual  repellency,  or  press  through 
by  a  force  exceeding  its  repellency  with  them.  It 
then  approaches  D,  and  to  move  it  out  of  the  way 
must  act  on  it  with  a  force  sufficient  to  overcome 
its  repellency  with  the  two  next  lower  particles  by 
which  it  is  kept  in  its  present  situation.  Every 
particle  of  air,  therefore,  will  bear  any  load  inferior 
to  the  force  of  these  repulsions. 

Hence  the  support  of  fogs,  mists,  clouds. 

Very  warm  air  clear,  though  supporting  a  very 
great  quantity  of  moisture,  will  grow  tuibid  and 
cloudy  on  the  mixture  of  a  colder  air ;  as  ibggy  aor 
will  grow  clear  by  warming. 

Thus  the  sun  shuiing  on  a  morning  fog,  dissi- 
pates  it  Clouds  are  seen  to  waste  in  a  sunshiny 
day. 

But  cold  condenses  and  renders  visible  the  vapor. 
A  tankard  or  decanter  filled  with  cold  water,  will 
condense  the  moisture  of  warm  clear  air  on  its 
outside,  where  it  becomes  visible  as  dew,  coalesces 
into  drops,  and  descends  in  little  streams. 

The  sun  heats  the  air  of  our  atmosphere  most 
near  the  surface  of  the  earth ;  for  there,  besides 
the  direct  rays,  there  are  many  reflections.  More- 
over, the  earth  itself  being  heated,  communicates 
of  its  heat  to  the  neighboring  air. 

The  higher  regions  having  only  the  direct  rays 
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o(  tke  son  passii^  through  them,  are  conopara- 
tiyely  very  cold.  Hence  the  cold  air  on  the  tops 
of  mountains,  and  snow  on  some  of  them  all  the 
year,  even  m  the  torrid  zone.  Hence  hail  in 
summer. 

If  the  atmosphere  were  all  of  it  both  above  and 
below,  always  of  the  same  temperature  as  to  cold 
or  beat,  then  the  upper  air  would  always  be  rarer 
than  the  lower,  because  the  pressure  on  it  is  less ; 
consequently  lighter,  and  therefore  would  keep  its 
place. 

But  the  upper  air  may  be  more  condensed  by 
cold  than  the  lower  air  by  pressure,  the  lower 
more  expanded  by  heat  than  the  upper  for  want  of 
preasure.  In  such  case  the  upper  air  will  become 
the  heavier,  the  lower  the  lighter. 

The  lower  region  of  air  being  heated  and  ex- 
panded, heaves  up  and  supports  for  some  time  the 
colder  heavier  air  above,  and  will  continue  to  sup- 
port it  while  the  equilibrium  is  kept.  Thus  water 
is  supported  in  an  inverted  open  glass,  while  the 
equilibrium  is  maintained  by  the  equal  pressure 
upwards  of  the  air  below ;  but  the  equilibrium  by 
any  means  breaking,  the  water  descends  on  the 
heaviest  side,  and  the  air  rises  into  its  place. 

The  lifted  heavy  cold  air  over  a  heated  country, 
becoming  by  any  means  unequally  supported,  or 
unequal  in  its  weight,  the  heaviest  part  descends 
first,  and  the  rest  follows  impetuously ;  hence  gusts 
after  bests,  and  hurricanes  in  hot  climates.  Hence 
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the  air  of  gusts  and  hurricanes  cold  though  in  hot 
climes  and  seasons,  it  conung  from  above. 

The  cold  air  descending  from  above,  as  it  p^ie* 
trates  our  warm  region  full  of  vratery  particles, 
condenses  than,  renders  them  visible,  forms  a 
cloud,  thick  and  dark,  overcasting  sometimes  at 
once  large  and  extensively ;  som^iines  when  seen 
at  a  distance  small  at  first,  gradually  increasing, 
the  cold  edge  or  surface  of  the  doud  condensing 
the  vapors  next  it,  which  form  smaller  clouds  that 
join  it,  increase  its  bulk,  it  descends  with  the  wind^ 
and  its  acquired  weight,  draws  nearer  the  earth, 
grows  denser  with  continual  additions  of  water» 
and  discharges  heavy  showers. 

Small  black  clouds  thus  appearing  in  a  clear 
sky  in  hot  climates,  portend  storms,  and  vram 
seamen  to  hand  their  saik. 

The  earth  turning  on  its  axis  in  aboot  twenty* 
four  hours,  the  eqnatoiial  parts  must  move  about 
fifteen  miles  in  each  minute;  in  northern  and  south* 
em  latitudes  this  motion  is  gradually  less  to  the 
poles,  andthere  nothing. 

If  there  was  a  general  calm  over  the  free  of  the 
earth,  it  must  be  by  the  airs  moving  in  every  part 
as  fast  as  the  earth  or  sea  it  covers. 

He  that  sails  or  rides  has  insttsibly  die  same 
degree  of  motion  as  the  sh^p  or  coach  with  vi^ich 
he  is  connected.  If  the  ddp  stiikes  Iht  Aon,  or 
the  coach  stops  suddeidy,  the  motion  ccwilimring 
in  the  man,  he  is  thrown  forward.    If  a  nmn  woe 
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to  jiMipfimnthelandintoaswift^aiUngship,  he 
would  be  thmvm  backward,  or  towards  the  stem, 
not  haviiig  at  first  the  motion  of  the  ship. 

He  that  travels  by  sea  or  land  towards  the  equi- 
noctial, gradually  acquires  mdtion ;  from  it,  loses. 

But  if  a  man  were  taken  up  from  lat  40.  (where 
suppose  the  earth's  surface  to  move  twelve  miles 
per  minute,)  and  immediately  set  down  at  the 
equinoctial,  vnthout  changing  the  motion  he  had, 
his  heels  would  be  stnick  up,  he  would  fall  west- 
vrafd.  If  taken  up  from  the  equinoctial,  and  set 
down  in  lat.  40.  he  would  frJl  eastward. 

The  air  under  the  equator  and  between  the 
tropics  being  constancy  heated  and  rarefied  by  the 
mm,  rises.  Its  place  is  supplied  by  air  fit)m  north- 
ern and  southern  latitudes,  which  coming  from 
parts  where  the  earth  and  air  had  less  motion,  and 
not  suddenly  acquiring  the  quicker  motion  of  the 
equatorial  earth,  appears  an  east  wind  blowing 
westward,  the  earth  moving  from  west  to  east,  and 
slipping  under  the  air. 

Hins  when  we  ride  in  a  calm,  it  seems  a  vnnd 
agamst  us.  If  we  ride  vrifli  the  wind  and  fester, 
even  that  vrill  seem  a  small  wrind  against  us. 

The  air  rar^ed  between  the  tropics,  and  rising, 
must  flow  in  the  north  and  south  higher  r^on : 
before  it  rose  it  had  acquired  the  greatest  moticm 
the  earth's  rotation  could  give  it  It  ret^dns  some 
degree  of  this  motion,  and  descending  in  higher 
li^itudes  where  the  earth's  motion  is  less,  will  ap- 
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pear  a  westerly  wm^l,  yet  tending  towards  the 
equinoctial  parts  to  supply  the  vacancy  occasioned 
by  the  air  of  the  lower  regions  flowing  thithn^ 
wards. 

Hence  our  general,  cold  winds  are  about  the 
north-west,  our  dimmer  cold  gusts  the  same. 

The  air  in  sultry  weather,  though  not  ckMidy, 
has  a  kind  of  haziness  in  it,  which  makes  ofcgects 
at  distances  appear  dull  and  indistinct.  This 
haziness  is  occasioned  by  the  great  quantity  of 
moisture  equally  difiused  in  that  air.  When  by 
the  cold  wind  blowing  down  among  it,  it  is  con- 
densed into  clouds  and  falls  in  rain,  the  air  be- 
comes purer  and  clearer :  hence  after  gusts,  distant 
objects  appear  distinct,  their  figures  sharply  ter- 
minated. 

Extreme  cold  winds  congeal  the  surfi^ce  of  die 
earth,  by  carrying  ofi*  its  fire.  Warm  winds  after- 
wards blowing  over  that  firozen  ^surface,  will  be 
chilled  by  it.  Could  that  firozen  surface  be  turned 
under,  and  a  warmer  turned  tip  firom  beneath  it, 
these  warm  winds  would  not  be  chilled  so  much. 
The  surface  of  the  earth  is  also  sometimes  muck 
heated  by  the  sun ;  and  such  heated  surface  not 
being  changed,  heats  the  air  that  moves  over  it. 

Seas,  lakes,  and  great  bodies  of  water  agitated 
by  the  winds,  continually  change  surfaces;  the 
cold  surface  in  winter  is  turned  under  by  the  rolliBg* 
of  the  waves  (and  the  air  over  it,)  and  a  warmer 
turned  up:  in  summer  the  warm  turned  under. 
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and  cooler  turned  up.  Hence  the  more  equal  temr 
per  of  sea-water,  and  the  air  over  it.  Hence  in 
winter,  winds  from  the  sea  seem  warm,  winds 
from  the  land  cold.    In  summer  the  contrary. 

Therefore  the  lakes  north-west  of  us/  as  they 
are  not  so  much  frozen  nor  so  apt  to  freeze  as  the 
earth,  rather  moderate  than  increase  the  coldness 
of  our  winter  winds. 

The  air  over  the  sea  being  warmer,  and  therefore 
lighter  in  winter  than  the  air  over  the  frozen  land^ 
may  be  another  cause  of  our  general  north-west 
winds ;  which  blow  off  to  sea  at  right  angles  from 
our  North- American  coast.  The  warm  light  sea 
air  rising,  the  heavy  cold  land  air  pressing  into  its 
place. 

Heavy  fluids  descending,  frequently  form  eddies 
or  whirlpools,  as  is  seen  m  a  funnel,  where  the 
water  acquires  a  circular  motion,  receding  ev^y 
way  from  a  centre,  and  leaving  a  vacancy  in  the 
middle,  greatest  above,  and  lessening  downwards, 
like  a  speaking  trumpet,  its  biggest  end  upwards. 

Air  ascending  or  descending  may  form  the  same 
kind  of  eddies  or  whirlings,  the  parts  of  air  ac- 
quiring a  circular  motion,  and  receding  from  the 
middle  of  the  circle  by  a  centrifrigal  force,  and 
leaving  there  a  vacancy,  if  descending,  greatest 
above,  and  lessening  downwards ;  if  ascending, 
gi^test  below  and    lessening  upwards,    like  a 

'  In  Pennsylvania. 
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speaking  trampet  standing  its  Ing  end  on   Ihe 
ground. 

When  the  air  descends  with  violence  in  some 
places,  it  may  rise  witii  equal  violence  in  others, 
and  fiarm  both  kinds  of  whirlwinds. 

The  air  in  its  whirling  motion  receding  every 
way  from  the  centre  or  axis  of  the  trumpet,  leaves 
there  a  vacuum,  which  cannot  be  filled  through 
Ihe  sides,  the  whirling  air  as  an  arch  preventing ; 
it  must  then  press  in  at  the  open  ends. 

llie  greatest  pressure  inwards  must  be  at  the 
lower  end,  the  greatest  weight  of  the  surrounding 
atmosphere  being  there.  The  air  entering  rises 
within  and  carries  up  dust,  leaves,  and  even  heavier 
bodies  that  happen  to  be  in  its  way,  as  the  eddy  or 
whiri  passes  over  land. 

If  it  passes  over  water,  the  weight  of  the  sur- 
roundii^  atmosphere  forces  up  the  water  into  the 
vacuity,  part  of  which  by  d^rees  joins  with  die 
whirling  air,  and  adding  weight  and  receiving  ac- 
celerated motion,  recedes  still  farther  from  tiie 
centre  or  axis  of  the  trumpet  as  the  pressure  les* 
sens,  and  at  last  is  broken  into  small  particles,  and 
so  united  with  air  as  to  be  supported  by  it,  and 
become  black  clouds  at  the  top  of  the  trump. 

Thus  these  eddies  may  be  whiriwinds  at  land, 
water-spouts  at  sea.  A  body  of  water  so  raised 
may  be  raddenly  let  fiedl  when  the  motion,  &e.  has 
not  strength  to  support  it,  or  the  whirling  arch  is 
broken  so  as  to  let  in  the  air.    Falling  in  the  sea. 
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it  19  bannleM,  nnleiB  ibipB  hwppm  to  he  imdfr  it 
But  if  in  tibe  progresfiFe  motion  of  the  wbiii  itbw 
moved  from  the  sea  over  to  the  land,  and  tbwe 
bmmM ;  sudden,  violent,  ^md  miicbievou«  ton^nts 
we  the  consequence,  B.  FnAHKUN* 


ON  BLECTPICITY, 

A  THUBl  WUKSI^BP  CI<OCK«-^mAVITAT|Q]|  OF  90»|BS 
AVFECTBD  BY  SUN  AND  MOON — CONJECTUBB  ON 
TIDES.  *  *"^ 

To  De.  Ingenhausz. 
My  dear  Friend,  Passy^  April  4§,  1786. 

I  believe  mj  last  letter  to  you  wm  of 
May  16,  1783.  I  am  therefore  much  in  your  debt 
as  a  correspondent  I  have  now  before  me  all 
your  letters  since  received,  and  shall  endeavor  as 
well  as  I  can  to  answer  tiiein.  I  confes3  that  a 
man  who  can  leave  so  many  letters  so  \o^  un- 
Mswered,  does  not  deserve  so  valuable  a  corre- 
spondence as  yows.  But  I  am  giovm  very  old, 
being  now  m  my  eightiedi  year :  I  am  engaged  in 
much  business  that  must  not  be  neglected.  Writing; 
become  more  and  more  irksome  to  me :  I  grovr 
mop^  indolent ;  philosophic  discussions,  not  being 
iUBgeBt  like  hnsiaess,  ana  postponed  from  tiqwd  to 
4iBK  till  they  9xe  forgotten ;  besides,  I  hme  ben 
these  twenty  months  past  afflicted  with  the  stone, 
which  is  always  |;ivin||;  me  more  or  less  uneasiness, 
unlaw  when  I  am  Iwd  i»  b^d(  mu)  wi)«P  J  WQV^ 

VOL.  If.  z 
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trrite,  it  interrapte  my  train  of  tfamking,  so  that  I 
lay  down  my  pen,  and  sedc  some  %ht  amuse- 
ment 

I  consent  to  your  request  concerning  my  paper 
on  tbe  weathercock  struck  by  lightning/  Dispose 
of  it  as  you  please. 

You  will  find  an  account  of  the  first  gieat  strcdce 

I  received,  in  pages  160,  161,  of  my  book,  Slh 

*  edition^  1774.*    The  second  I  will  now  give  yo«. 

■  See  Wbitings.  Part  IV, 

^  Extnct  from  the  same. 

Jkrhtghtti^t^eUeMeiif^Effeti  of  « lAodk  M  iht  apermtmr 
im  wtMmg  ike  experimeni* 

As  Mr.  Fnoklin,  in  a  former  letter  to  Mr.  CoUiaioa,  mea- 
tkmed  bu  iatendiDg  to  try  the  power  of  a  very  strong  electricii 
shock  upon  a  turkey,  that  gentleman  accordingly  has  been  so 
▼ery  obliging  as  to  send  an  account  of  it,  which  is  to  the  fol- 
]Owing  purpose. 

He  made  first  several  experiments  on  fowls,  and  found,  tiM 
two  large  thin  ^ass  jars  gilt,  .holding  each  about  six  grikiM, 
were  sufficient,  when  fully  charged,  to  kill  common  hens  oat* 
i%ht ;  but  the  tnrkies,  though  thrown  iqto  violent  convulsions^ 
and  then  lying  as  dead  for  some  minutesi  would  recover  in  less 
than  a  quarter  of  an  hour.  However,  having  added  three  odMr 
such  to  die  former  two,  though  not  AiUy  charged,  be  killed  a 
turkey  of  about  ten  pounds'  weight,  and  believes  that  th^ 
would  have  killed  a  much  larger.  He  conceited,  ashiniisif 
says,  that  the  birds  killed  in  this  manner  ate  uncommonly 
tender. 

In  making  these  experiments,  h^  found,  that  a  man  corida 
without  great  detriment,  bear  a  much  greater  shock  than  be  had 
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I  bad  a  paaraljrtic  patwfit  iA  tny  chamber,  whom 
Aiends  brought  hhn  to  receive  some  electric 
shocks :  I  made  them  join  hands  so  as  to  receive 
tbe  shock  at  the  same  time,  and  I  chained  two 
laiige  jars  to  give  it.  By  the  nmnber  of  those 
people  1  was  obliged  to  quit  my  usual  standing, 
and  placed  myself  inadvertently  under  an  iron 
heok  which  hung  from  the  ceiling  down  to  widiin 
two  inches  of  my  head,  and  communicated  by 


imagioed :  for  he  ioadverteotly  rtceived  the  stroke  of  two  of 
these  jars  through  his  arms  and  body,  wheu  they  were  very 
near  fully  charged.  It  seemed  to  him  an  universal  blow 
throaghoot  the  body  from  head  to  foot,  ami  was  fbllowed  by  il 
TMeot  iinick  trembling  in  the  tmnk,  which  went  off  gradually^ 
10  tk  few  teconds.  It  was  some  minutes  before  he  could  rec<4* 
lathis  thoughts^  so  as  to  know  what  was  the  matter;  for  he 
did  not  see  the  flash,  though  bis  eye  was  on  the  spot  of  the 
prime  conductor,  from  mt hence  it  struck  the  back  of  his  hand  ; 
nor  did  he  hear  the  crack,  though  the  by-standers  said  it  was  a 
loud  one ;  nor  did  he  particularly  feel  the  stroke  on  his  faand^ 
tknngh  he  aAeiwarda  found  it  had  raited  a  swelling  tbcrry  of 
tbe  bigness  of  half  a  pistol-bullet.  His  arms  and  the  l^aek  ^ 
the  neck  felt  somewhat  numbed  the  remainder  of  the  evening, 
and  his  breast  was  sore  for  a  week  afrer,  as  if  it  bad  been 
bn^d.  From  this  experiment  may  be  seen  the  danger^  even 
ander  the  greatest  caution,  to  the  operator,  when  making  thes^ 
expttimeiits  with  Itige  jars ;  for  it  is  not  tobe  doobtod^  that 
sflfaml  of  these  faliy  cluiiiged  woald  as  ceftafeily>  by  iticr^iiac 
them,  in  proportion  to  the  size,  kill  a  man,  as  they  before  did 
a  turi^ey. 

'  N.  B.  The  original  of  this  Idter,  which  was  read  at  the 
fcoyal  Society,  bas  been  mislaid. 
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wife  with  tfce  PPt8)4?  pf  th^  jvs-  I  atdmp^  t9 
dM^m^  thrai,  and  in  fiiqt  did  so ;  but  I  4id  not 
parcave  it,  though  the  chfurge  went  tbroogb  me^ 
i^ld  «ot  ttirough  the  p^fioqg  I  m^4ed  it  for-  I 
naith^  aaw  the  flash,  h^wd  the  r^port»  vm  feUtha 
stroke.  When  nty  sapaes  retumfid,  I  found  myaelC 
OQ  the  floor.  I  go|  vp,  not  Imowiog  how  that  had 
tiappened.  1  th^  again  attempted  to  dischiHBe 
the  jars;  b«t  one  of  the  ooQipany  told  me  they 
ware  already  dischai^ed,  which  I  could  not  at 
first  believe,  but  on  trial  found  it  true.  They  told 
me  they  had  not  felt  it,  but  they  saw  I  was  knocked 
down  by  it,  which  had  greatly  aurpnsed  them.  Qn 
lecoUecting  myself,  and  examining  my  sitnationt  I 
fenad  the  case  olear.  A  small  swelling  torn  on 
the  top  of  my  head,  which  continued  sore  for 
some  days ;  but  I  do  not  remember  any  other 
eflect,  good  or  bad.  The  stroke  you  received,  and 
its  conseqqences,  a^e  mnch  more  cmious.  I  oom- 
minioated  that  pavt  of  your  lettctr  te  ^gn  opeiatM; 
oiconraged  by  government  heve  to  electrify  epil^ 
tic  and  other  poor  patients,  and  advised  his  trying 
the  practice  on  mad  people  according  to  yqur 
opinipn.    I  liave  not  heard  whether  he  has  done 

I  do  natknowAfast  mf  oontri?nnce  ef  a  cla^ 
with  three  wheels  only,  which  show^  hew^ 
minutes,  and  seconds,  has  ever  been  publiriied. 
I  hjav^  seen  several  of  the^i  here  at  Paria  that 
vrere  made  by  Mr.  WhJi(etiur«]U  w4  aentover  J 
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belfeve  bf  Mh  Mag^ikn.  Y^  ate  wdcome  to 
do  Whijtt  yon  pledslr  with  it.  Mr.  Wbitehnrsfs  hi- 
yention  is  very  simple,  and  should  be  very  efiectual, 
provided  the  foot  of  the  rod  and  the  situation  of 
the  clock  are  invariably  fixed,  so  as  never  to  be  at 
a  greatar  or  less  distance  from  one  another,  which 
may  be  by  fixing  both  in  a  strait-grained  piece  of 
wood  of  about  four  feet  long ;  wood  not  changing 
its  dimensions  the  length-way  of  the  grain,  by  any 
common  degree  of  heat  or  cold.  But  this  cannot 
be  trusted  to  in  the  wood  of  a  clock  case,  because 
in  sawing  boards  the  grain  is  frequently  crossed, 
and  moisture  a&d  dryness  vnll  diange  their  di^ 

mSBttOIIB. 

You  are  at  liberty  also  to  publish,  if  you  tlai^ 
fit^  the  expmmoit  of  tiie  globe  floatiug  betweea 
two,  liquors*  I  suppose  you  remember  to  have 
seen  it  on  my  chiimiey-piece.  Though  it  is  a  matr 
tar  (^  no  utility.  Somethmg  of  the  same  nature 
has  been  done  more  thim  an  himdred  years  since 
by  anodier  parson,  I  forget  who. 

What  I  formerly  mentioned  to  you  of  bangmg 
a  weight  on  a  spiral  dpring,  to  discover  if  bodies 
gravitated  diflbrently  to  die  earth  during  the  con- 
jonctions  of  die  sun  and  moon»  confided  with 
oHmt  times,  was  this.  We  suppose  that  by  tiie 
fixrce  of  gravity  in  those  4uminarie%  the  water  of 
tbe  Ooeaa,  an  inmn^kse  weighty  is  elevated  so  ai  to 
focm  the  tides :  if  that  be  so^  nnght  we  not  expect 
tiMt  an  iton  ball  of  a  pound  wdght^  satpended  by 
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a  fine  spiral  springs  should,  wbea  the  pun  and 
moon  are  togetber.  both  tbowe  it,  be  a  little  at- 


tracted upwards  or  rendered  lighter,  so  as  to  be  ■ 
drawn  up  a  little  by  the  spring  on  which  it  depends, 
and  the  contrary  when  they  are  both  below  it 
l%e  quantity,  though  very  small,  might  perhaps 
be  rendered  visible  by  a  contrivance  like  the 
aboYQ.  It  is  not  difficult  to  make  this  e^qperimentt  ^ 
btit  I  have  never  made  it.  With  regard  to  flie 
tides,  I  doubt  the  opinion  of  there  being  but  two 
high  waters  and  two  low  waters  existing  at  the 
same  time  on  the  globe.  I  rather  think  there  are 
many,  and  .those  at  the  distance  of  about  one 
hundred  leagues  from  each  other.  The  tides  found 
in  the  river  Amazons  seem  to  favor  this  opiniom 
Observations  hereafter  in  the  isles  of  the  Pacifte 
Ocean,  may  confirm  or  refiite  it.  I 

If  I  M^ere  in  a  situation  where  I  could  be  a  little  ' 
more  master  of  my  time,  I  would,  as  you  desire, 
write  my  ideas  on  the  subject  of  chinmies :  they 
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ttijgkt,  I  ikkak^  be  umAiL  For  by  what  I  aeeevory* 
wfaere  the  subject  seems  too  litde  undeistoodi 
"wbkh  occaskms  iiinch  mconvenience  and  froitlesa 
eiqpeiise.  Bat  besides  being  harassed  by  too  much 
boriness^  I  am  exposed  to  numberless  visits,  soma 
of  kindness  and  civility,  many  of  xo^re  idle  curi- 
oaity,  from  strangers  of  America  and  of  diflSnent 
parts  of  Europe,  as  well  as  the  inhabitants  of  the 
provinces  who  come  to  Paris.  These  devour  iny 
homrs>  and  break  my  attention,  and  at  night  I 
often  find  myself  fiUigued  widiout  having  done 
any  thing.  Celebrity  may  for  a  while  flatter  one's 
vanity,  but  its  effects  are  troublesome.  I  have 
begun  to  write  two  or  tiuree  things,  which  I  wish 
%a  finish  bdbre  I  die;  but  I  sometimes  doubt  the 

pOMibility. 

♦  •  •  #  « 

B.  FeakIlin. 


ON  THE  CAUSES  AND  CUEE  OF  SMOKY  CHIMNIES* 

To  Db.  Ingenbausc* 

Deae  Feiend,  M  sea,  Aug.  88, 1785. 

In  one  of  your  letters,  a  little  before  I  1^ 
FcBiice,  you  desired  me  to  give  you  in  writing  my 
thoughts  upon  the  construction  uid  use  of  chim- 
nies,  a  subject  you  had  sometimes  heard  me  touch 
EfKHi  in  conversation.  I  emlnrace  willingly  this 
leisure  afforded  by  my  present  situation  to  comply 
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wHfi  ftmf  Ttfjaea,  tt  It  will  hm  only  Aowvskf  w^ 
gftfd  to  the  deisit^  of  ft  firtendi  bat  may  at  the  mmo 
tiiii^  b^  of  Adtne  utfliky  ti>  otliiM;  A#  doolritui  of 
d)lmtti«ii  &|^][y€faritig  not  to  be  ai^  yM  graeraliy  woU 
iiftd«rstood,  and  tnktakes  raiprating  them  \Msimg 
atttaded  wilk  cimiatatit  inooavei^aiice^  tf  not  m^ 
ittfedted,  aittd  with  ftuitlesii  exprnm^  if  Ae  tnie 
feMddiei^  AM  miitekeii. 

ThtiM  who  would  b^  acquaintad  with  Urn  aob- 
j^,  ahoald  b^g:in  by  cmyiid^ring  on  what  pniCH 
pte  6moke  ascends  in  any  ehimney.  At  firat, 
Aany  ar^  apt  to  think  that  smoke  is  in  ita  natoM 
and  of  itself  8);)ecifically  Ughler  than  air,  and  riMa 
in  it  fcfr  the  stfme  neanon  that  cork  iiMi  in  water. 
Thisff^  i^ee  no  eauae  why  smol^  shonld  not  riae  in 
the  chimney,  though  the  room  be  ever  SO  <ioM. 
Others  think  there  ia  a  power  in  chimniefi  to  draw 
up  tii^  smoke,  and  tkat  there  are  different  forms  of 
chimnies  which  afford  more  or  less  of  this  power. 
These  amuse  themselves  with  searcliing  for  tlie  best 
fornob  The  equal  dimensions  of  a  fiumd  in  its 
whole  length  is  not  thought  artificial  Plough,  and 
it  is  made,  for  fSmcied  reasons,  sometimes  taperii^ 
and  naiTOWing  from  below  upwak4$,  and  aoiae- 
^Mes  th»  toatrary,  Ate.  A  aimpie  experiment  or 
tw««My«i^rv«logit^n]Oie«oitectideM.  Hwrinf 
Kl  a  pipe  of  t(AAcco,  plange  the  atam  to  Hia  ht^ 
tbtft  of  a  d^(Htiiter  half  aUad  wM  cold  walar^  tMi 
pntting  a  mg  ov^thabowl,  Mow  ikrangh  it  and 
iiiA6«haai(iok«)^lM)MHlfntlia  Mem  of  tte  pipe. 
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Aim  the  wdftfwbkh  k  wiHriM  in  bobbles  t^ 
die  water;  and  being  thus  cooled,  will  not  after- 
wttffie  me  to  go  oni  tfatough  the  nedc  of  the  decan^ 
tor,  but  vemain  tpreftding  itaelf  and  netting  on  the 
MfftMM  of  the  water.  Thia  riiowa  that  amoke  ia 
imUyheatief  than  air>  and  that  it  mi  cairied  np^ 
wafda  onljr  when  attached  to,  0t  acted  npon,  by  c^ 
tiiat  k  heated,  and  thereby  ramfted  and  rendered 
flpedflcally  lighter  than  the  air  in  its  ne^hboAood. 
Sncrfce  bemg  rarely  eeen  but  in  company  with 
heated  air,  and  its  n|>ward  motion  being  visible, 
thongh  that  of  the  rardied  aur  that  drrres  it  is  net 
so,  has  naturally  given  rise  to  the  error. 
'  I  need  not  explain  lo  yon,  my  learned  friend, 
what  is  meant  by  rarefied  air ;  bat  if  you  make  the 
fRiblic  nse  yon  piropose  of  this  letter,  it  may  M  into 
the  hands  of  some  who  are  unacqmiinted  ^(rith  the 
tsroi  and  with  t^e  thing.  These  Ihea  maybe  told, 
that  air  n  a  fluid  which  has  wmght  as  wdl  as  others, 
thoogb  dxmt  e^ht  hundred  times  lighter  than 
wattf  •  That  beat  makes  the  particles  of  air  recede 
ftom  each  other  and  4ake  up  more  space,  so  that 
^the  same  weight  of  air  heated  will  have  more  brik, 
than  equal  weights  of  coM  air  which  may  smround 
it,  and  in  that  case  must  rise,  being  foraed  upwanh 
byMch  c<dderand  heavi^air,  which  presses  to 
gel  tinder  it  and  take  its  place.  That  air  is  so  raie- 
iad  or  eiqianded  by  heat,  may  be  proved  to  their 
MMsprehenmon,  by  a  lank  blown  Madder,  which. 
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kid  bolide  a  liit,  will  soon  9wriU»  g«ow  t%;H  and 
bimt.  ' 

Anotbcsr  expmmeilt  may  be  to  take  a  g^asa  tabe 
about  an  inch  in  diameter,  and  twelve  incdieB  k>ngv 
open  at  both  enda,  and  fixed  upri^  onlegB,  no  that 
it  need  not  be  bandied,  for  the  hands  m^t  warn: 
it  At  the  end  of  a  quill  fasten  five  or  six  inches  of 
^e  finest  light  filament  of  silk,  so  that  it  may  be 
held  oitiier  above  the  uppa' ^:id  of  the  tube  or  ondar 
the  lovirer  end,  your  warm  hand  being  at  a  distance 
by  the  length  of  the  quill.  (See  the  {date,  fig*  L) 
If  there  were  any  moticm  of  air  tfirough  the  tube, 
it  would  manifest  itsdf  by  its  effect  on  the  silk ; 
bul  if  the  tube  and  the  air  in  it  are  of  the  same  tem- 
perature with  the  surrounding  air,  theie  will  be  no 
such  motion,  whatever  may  be  the  form  of  the  tnb^ 
whedier  crooked  or  strait,  narrow  below  and  wid-* 
ening  upwards,  or  the  contrary ;  the  air  in  it  will 
be  quiescent.  Warm  the  tube,  and  you  ynVL  fiad» 
as.  long  as  it  continues  warm,  a  constant  cuivmit  of 
air  entering  below  and  passing  up  through  it,  tfll 
discfaaiged  at  the  top ;  because  the  warmth  of  the 
tube  being  commmiicated  to  tiie  air  it  contains, 
rar^es  that  air  and  makes  it  lighter  than  the  air 
without,  which  therefore  presses  in.  below,  forces  it 
upwards,  and  follows  and  takes  its  place,  and^ia 
rarefied  in  its  turn.  And,  without  warming,  tiie 
tube,  if  you  hold  undar  it  a  knob  of  hot  ir<m,  the 
air  thereby  heated  vnll  rise  and  fill  the  txbe,  going 


Digiti 


ized  by  Google 


PMUT  I¥.       POIiiOSOFBICAL  SUBJECTS*  MS 

outatitstop;  and thk iiioti<Mi ia the tabe wfll coiib- 
tkm  &8  loi^  as  the  knob  remains  hot«  because  the 
jur  entering  die  tnbe  below  is  heated  and  ravdbd 
by  passing  near  and  over  that  knobi 

That  tins  motion  is  prodoced  merely  by  the  dif- 
fiurence  of  specific  gravity  between  the  fluid  withm 
and  that  without  the  tube,  and  not  by  any  fancied 
form  of  the  tube  itself,  may  appear  by  {dunging  it 
iato  water  emitained  in  a  glass  jar  a  foot  deep^ 
through  which  such  motion  might  be  seen.  The 
water  within  and  without  the  tube  being  of  the  same 
specific  gravity,  balance  each  other,  and  both  re- 
main  at  rest  But  take  out  the  tube,  stop  its  bot- 
tom with  a  fingCT,  and  fill  it  vnth  olive  oil,  which 
is  lighter  than  water,  then  stopping  the  top,  jdace 
it  as  before,  its  lower  end  tmder  water,  its  top  a 
Tery  little  above :  as  long  as  you  keep  the  bottom 
stopt  the  fluids  remain  at  rest,  but  the  moment  it  is 
nnstopt,  the  heavier  enters  bdiow,  forces  up  the 
lighter,  and  takes  its  place.  And  the  motion  then 
ceases,  merely  because  the  new  fluid  cannot  be 
successively  made  lighter,  as  air  may  be  by  a  warm 
tube. 

In  fact,  no  form  of  die  funnel  of  a  chimney  has 
any  share  in  its  operation  or  effect  respecting 
smoke,  except  its  height.  The  longer  the  fiinnel^ 
if  erect,  the  greater  its  force  when  filled  with  heated 
and  rarefied  air,  to  draw  in  below  and  drive  up  the 
smoke,  if  one  may,  in  compliance  with  custom,  use 
the  expressioni/nm;,  when  in  &ct  it  is  the  superior 


Digiti 


ized  by  Google 


•64     WBmwos  or  nnnjAmt^  »AKkLi«r. 

w^ht  of  the  rairotiAding  aftnospherd  that  pfuses 
to  enter  the  Ainnel  below,  and  so  dtives  up  befom 
it  the  Btaokt  and  waim  ak*  H  meets  with  m  ito  pto« 
sage. 

I  have  been  the  more  particular  ki  e^tplakimg 
tiiese  first  principles,  because,  for  wimt  of  c\e» 
ideas  respecting  tiiem,  much  fruitless  e^cpense  hM 
been  occasioned ;  not  only  single  chimnies,  but  in 
some  instances  widiin  my  knowledge,  whole  stacks 
haTing  been  pulled  down,  and  rebuilt  with  iionncJls 
of  different  forms,  imagined  more  pow^rflil  in 
dramng  smoke ;  but  having  still  the  same  height 
and  the  same  opening  below^  have  perfotmed  no 
better  than  tiienr  predecessors. 

What  is  it  then  which  makes  a  smoky  chimneff 
that  is,  a  chimney  which,  instead  of  conveying  up 
1^  the  smoke,  dischai^es  apart  of  it  into  tfie  roottiy 
oflfending  ^  eyes  and  damc^ng  the  furniture? 

The  causes  of  this  efiect,  which  have  Minxk 
under  my  observation,  amount  to  nirtti  differing 
from  each  other,  and  therefore  requiring  dilferaHt 
temedies. 

1.  Smoky  chimnies  in  a  new  house^  are  such  ftt^ 
quentlyfram  mere  want  of  air.  The  woriimanisAiip 
of  the  rooms  being  all  good,  and  just  out  of  die 
workman's  hand,  the  joints  of  the  boards  of  die 
flooring,  and  of  the  pannels  of  wainscotting  are  all 
true  and  tight,  the  more  so  as  the  walls,  perbsfMi 
not  yet  thoroughly  dry,  preserve  a  dampneM  in 
ttie  air  of  die  room  wUch  keeps  the  wootf^waA 
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$w«Ued  md  cAom.  Tb^  doors  ud  the  aiudiea,  too» 
h^ing  worked  wtik  Iratb,  shut  with  exactneM,  m 
tbfit  the  room  b m  tight  aa  amnff^box,  no  pasMge 
bejm;  left  open  for  nir  to  entari  except  the  k^ 
hole,  «iid  even  that  ia  soinetmiei  covered  by  a  hU 
tie  droppiitg  idiutter.  Now  if  «aoko  cannot  riae 
iHit  aa  c<Hiiiectad  with  rarefied  air,  and  a  colanm 
of  anch  ain  aoppoae  it  filling  the  fiwnel,  cannot 
riaa*  tinless  other  ahr  be  admitted  to  supply  ita 
|ii«ee;  and  V^  therefore,  no  cnrrent  of  air  enter  the 
•piling  of  the  chimney,  there  is  nothing  to  prevent 
tbo  smoke  connng  out  into  the  room.  If  the  mo^ 
tion  upwards  of  the  air  in  a  chimney  that  ia  finely 
supplied  be  observed  by  the  rising  of  the  smoke  or 
a  feather  in  it,  and  it  be  considered  that  in  the 
twe  aieh  feather  takes  in  rising  firom  the  fire  to  the 
top  of  the  cdiinmey  a  ooluom  of  air  equal  to  the 
ccnrtefat  of  the  funnel  muat  be  discharged,  and  an 
eqnsJi  quantity  supplied  ftom  the  room  below,  it 
wiU  afipear  abaolutely  impossible  that  this  op^nh 
^mi  should  go  on  if  the  t^bt  room  is  kept  afattl; 
lor  were  there  any  fo«ee  capable  of  drawing  con- 
ilM^y  «o  nuAch  air  out  of  it,  it  muat  aoon  be  ex^ 
twMted  Mke  the  reoeivw  of  an  air^iump,  and  no 
animal  oould  live  in  it<  Those  therefore  who  stop 
fvery  oravice  in  aro<H»  to  iKevent  the  admisaum  of 
firesh  air,  and  yet  would  have  their  chimmgr  ciuny 
MP  the  smoke,  require  uMJanaiatedciea,  and  expect 
iMpQaaibttitie»«  Yet  undw  this  aituation,  I  have 
temtheoinilr  ^f  t  niew  honao^  in  deapairi  and 
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ready  to  sell  it  for  much  less  diaEn  it  cost,  coti- 
ceiviDg  it  uninhabitable,  because  not  a  ehiattiey  in 
any  one  of  its  rooms  woidd  cany  off  die  smoke, 
unless  a  door  or  window  weire  left  open.  Much 
expense  has  also  frequently  been  gone  into  to  alter 
and  amend  new  chimnies  which  had  really  no  fauk; 
in  one  house  particularly  that  I  knew,  of  a  noble 
man  in  Westminster,  that  expense  amounted  to  no 
less  than  three  hundred  pounds,  ajkr  his  howe 
had  been,  as  he  thought,  finished  and  dl  charges 
paid.  And  after  all,  seva^l  of  the  alteratioas 
were  ineflfectual,  for  want  of  understanding  the 
true  principles. 

Remedies.  When  you  find  on  trial,  that  opeoii^ 
the  door  or  a  window  enables  the  chimney  to  carry 
up  all  the  smoke,  you  may  be  sure  that  want  of  aar 
from  wU/Mii  was  the  cause  of  its  smoking.  I  say 
Jrom  withouiy  to  guard  you  against  a  common  mis- 
take of  those  who  may  tell  you  the  room  is  kurg^ 
contains  abundance  of  air,  sufficient  to  supply  any 
chimney,  and  therefore  it  cannot  be  that  the  <^Hm- 
ney  wants  air.  These  reasoners  nre  ignorant  that 
the  lai^ness  of  a  room,  if  tight,  is  in  this  case  of 
small  importance,  since  it  cannot  part  witfi  a  chini- 
ney-fnl  of  air  without  occasioning  so  much  Ta-* 
oaum ;  which  it  requires  a  great  force  to  efifect»  and 
could  not  be  borne  if  effected. 

It  appearii^  plainly,  then,  that  some  of  the  on^ 
ward  air  must  be  admitted,  the  question  will  be, 
bow  vmch  is  oMmtety  neoessmryf  for  you  would 
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avoid  admittBig  tnorei  as  being  contrary  to  one  of 
your  intentions  in  haring  a  fire,  viz.  that  of  warm^ 
ing  your  room.  To  discover  this  quantity,  shut 
ihe  door  ^ip^dually  while  a  middling  tire  is  burning, 
till  yon  find  that,  before  it  is  quite  shut,  the  smoke 
begms  to  come  ont  into  the  room,  then  open  it  a 
little  till  you  perceive  the  smoke  comes  out  no 
longer.  There  hold  the  dopr,  and  observe  the 
width  of  the  open  crevice  between  the  edge  of  the 
door  and  the  rabbit  it  should  shut  into.  Suppose 
the  distance  to  be  half  an  inch,  and  the  door  eight 
feet  high,  you  find  thence  that  your  room  requires 
an  entrance  for  air  ecfual  in  area  to  ninety*six  half 
inches,  or  forty-eight  square  inches,  or.  a  paMage 
of  six  inches  by  eight.  This  however  is  a  large 
soiqMsition,  there  being  few  chimnies  that,  having 
a  moderate  opening  and  a  tolerable  height  of  fun- 
nel, will  not  be  satisfied  with  such  a  crevice  of  a 
quarter  of  an  inch ;  and  I  have  found  a  square  of 
six  by  six,  or  thirty-six  square  inches,  to  be  a  pretty 
good  nnedium^  that  will  9&rve  for  most  cbinuiies. 
High  flmnels,  with  small  and  low  openings,  may 
indodd  be  supplied  through  a  less  space,  because 
for  reasons  that  will  appear  hereafter,  the  force  of 
lemtyf  if  one  may  so  speak,  beii^  greater  in  si^ 
fimnels,  ihe  cool  air  enters  the  room  ^ith  greats 
velocity,  and  consequently  more  enters  in  the  same 
tiftie.  This  however  has  its  limits ;  for  experience 
shows,  that  no  increased  velodty,  so  occasioned, 
has  made  the  admission  of  air  thwngh  the  key- 
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bole  equal  in  qnantiif  to  that  through  an  optsa 
door ;  tbou^  through  the  door  the  carraot  moFOB 
slowly,  and  through  the  key-hole  with  great  ra- 
pidity. I. 

It  remaiua  thra  to  be  couaidered  how  and  whena 
thia  necessary  quantity  of  air  from  without  is  to  be 
admitted  so  as  to  be  least  inconvenient.  For  if  at 
the  door,  left  so  much  open,  the  air  thence  pro- 
oeeds  directly  to  the  chimney,  and  in  its  way 
oomes  cold  to  your  back  and  heels  aa  you  ait  bo- 
fore  your  fire.  If  you  keep  the  door  shut,  and 
raise  a  little  the  sash  of  your  window,  you  Ssel  the 
same  inconvenience.  Yarioua  have  been  flie  coft^ 
trivances  to  avoid  this,  such  as  bringing  in  freab 
air  through  pipes  in  the  jambs  of  the  chinmey, 
which,  pointing  upwards,  should  blow  the  smoke 
up  the  fonnel ;  opening  passages  into  the  fimnni 
above,  to  let  in  ak  for  the  same  pui^ote.  Buttbeae 
produce  an  eSed  contrary  to  that  intended ;  for  aa 
tt  is  the  constant  current  of  air  passing  horn  Ibe 
mom  through  the  optmng  of  the  chimmjf  into  die 
temel  whid)  prevents  the  amcAe  conung  out  into 
the  room,  if  you  supply  the  fonnel  by  other  mwnr 
or  in  other  ways  wtth  the  air  it  wants,  and  aspe- 
eially  if  that  air  be  cold,  yon  diminiBh  the  fome  of 
that  cuireitt,  and  the  smoke  in  its  eflbrt  to  cmler 
the  room  finds  less  senstance. 

The  vrantad  air  must  tihm  miitfrnmUtf  be  n^ 
Mtted  into  the  room,  te  aupfly  vrhaC  gnas  off 
through  the  opamng  of  the  cMmi^     AiGm^jtr^ 
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« i^jr  ingenious  aitd  iiltdljgeiit  fV^neh  y^rmetitA 
Ihfe  slubject,  |m>|k>s£i^  with  judgtaefat  to  nduSt  ft 
ahcte  the  bpeniUg  of  the  <;hiiimey ;  knd  to  pt^fi^St 
mcottveaietice  ftatn  its  cdldness,  he  dirfectd  itoV^ 
itt^  made  to  p^^  iii  its  ^trance  tii/tdftgh  wfii^ta^ 
^▼ities  made  b^nd  the  hx>n  back  and  sid^  Vi 
fte  fife-place,  and  tiddei-  the  it6n  hearth-plat^;  M 
i^th  fcAvities  ft  will  be  wanted,  and  ev^  heated; 
lilo  asl  to  contiflmte  mlicU,  Instead  of  cooling,  td  iM 
IhWnfcg  of  flrt  robm.  This  invention  ih  excell^ft 
teftsetf,  aMd  vtiaf  be  us^d  With  a^vsioitage  bt  biffld^ 
ifig  new  bouses;  b^tonse  th6  ^himnMs  may  l^eft 
b^  ^  disposed  as  to  adtiift  co)!ifeAient!!:f  t^  e«4d 
idt  to  eiMer  tiuch  paiii^^iges:  btit  iik  houlses  V&SH 
nHCbdtit  stich  views,  tfte  d^'nieil  ai^  oWten  i^ 
«itoated,  sb  hot  to  aflbrd  that  coiiyenience,  withotft 
great  and  exp^nsir^  alterations.  Easy  and  cbe^ 
tecfthodis,  thongh  tiot  quite  so  perfbct  in  thej^elVeii; 
tfe  oi  mott  general  utility ;  and  such  wte  th^  f6t^ 
lowing. 

Ih  alf  rootns  wheite  there  id  a  fire,  the  body  of 
1^  waiined  and  ratified  before  the  chimney  h 
continnaUy  chabgtfig  j^Iace,  And  making  room  foir 
cfCher  air  that  is  to  be  warmed  ih  its  turn.  Par£  of 
it  enters  and  goes  u^  fbe  chinmey,  and  tiie  i^est 
rides  and  takes  place  near  the  ceiling.  If  the  roottt 
b^  tofty,  that  Warm  anr  remaibs  above  our  heads  as 
lotig  acs  it  ^sdnAmiea  wiarm,  and  we  art!  Httfebenfe^ 
Med' by  it,  becau^  it  does  not  deseed  till  it  is 
^  ^adier!   FeW  caik  iimi^iQe  die  dflfenmce  of  cKUate 
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between  the  upper  and  lower  parts  of  such  a  room, 
who  have  not  tried  it  by  the  thermometer,  or  by 
going  up  a  ladder  till  their  heads  are  near  the  ceil- 
ing.    It  is  then  among  this  warm  air  that  the 
wanted  quantity  of  outward  air  is  best  admitted, 
with  which  being  mixed,  its  coldness  is  abated,  and 
its  inconvenience  diminished  so   as   to   become 
scarce  observable.    This  may  be  easily  done  by 
drawing  down  about  an  inch  the  upper  sash  of  a 
window ;  or,  if  not  moveable,  by  cutting  such  a 
crevice  throi^h  its  frame ;  in  both  which  cases,  it 
will  be  well  to  place  a  thin  shelf  o£  the  length,  to 
conceal  the  openmg,  and  sloping  upwards  to  di- 
rect the  entering  air  horizontally  along  and  under 
the  ceiling.    In  some  houses  the  air  may  be  ad- 
mitted by  such  a  crevice  made  in  the  wainscoat, 
cornice,  or  plastering,  near  the  ceiling  and  ov^  the 
opening  of  the  chimney.    This,  if  practicable,  is  to 
be  chosen,  because  the  entering  cold  air  will  there 
meet  with  the  warmest  rising  air  from  before  the 
fire,  and  be  soonest  tempered  by  the  mixture. 
The  same  kind  of  shelf  should  also  be  placed  here. 
Another  way,  and  not  a  very  difficult  one,  is  to  take 
out  an  upper  pane  of  glass  in  one  of  your  sashes, 
fixing  it  in  a  tin  frame,  (plate  IV.  fig.  2.)  giving  it 
two  springing  angular  sides,  and  then  replacing  it, 
with  hinges  below  on  which  it  may  be  turned  to 
open  more  or  less  above.    It  will  then  have  the 
appearance  of  an  internal  sky-light    By  drawing 
this  pane  in,  more  or  less,  you  may  admit  what  air 
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you  find  necessary.     Its  position  will  naturally 
throw  that  air  up  and  along  the  ceiling.    This  is 
what  is  called  in  France  a  fVas  ist  das  f    As  this 
is  a  German  question,  the  invention  is  probably  of 
that  nation,  and  takes  its  name  from  the  frequent 
asking  of  that  question  when  it  first  appeared.     In 
England,  some  have  of  late  years  cut  a  round  hole 
about  fire  inches  diameter  in  a^ane  of  the  sash 
and  placed  against  it  a  circular  plate  of  tin  hung 
on  an  axis,  and  cut  into  vanes,  which,  being  sepa- 
rately bent  a  little  obliquely,  are  acted  upon  by  the 
entering  air,  so  as  to  force  the  plate  continually 
round  like  the  vanes  of  a  windmill.    This  admits 
the  outward  air,  and  by  the  continual  whirling  of 
the  vanes,  does  in  some  degree  disperse  it.    The 
noise  only  is  a  little  inconvenient. 

2.  A  second  cause  of  the  smoking  of  chimnies 
is,  their  openings  in  the  room  being  too  large  ;  that  is, 
too  wide,  too  high,  or  both.  Architects  in  genfe- 
ral  have  no  other  ideas  of  proportion  in  the  open- 
ing of  a  chhnney,  than  what  relate  to  symmetry 
and  beauty,  respecting  the  dimensions  of  the 
room  :*  while  its  true  proportion,  respecting  its 
fiinctioiis  and  utility,  depends  on  quite  other  prin- 
ciples ;  and  they  might  as  properly  proportion  the 
step  in  a  8tau*case  to  the  height  of  the  story,  instead 
of  the  natural  elevation  of  men's  legs  in  mounthig. 
The  proportion  then  to  be  regarded,  is  what  re- 


■  Sec  Notes  at  the  end  of  this  paper,  No.  I. 
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Ut^tfitj^eb^ght  ^thefmneh    For  w  Ibt  finH 
^]f,  ^  the  4ifl^Qt  stqiief  ^  a  booae  are  neeo^^ 
i^y  of  diffi^r^nt^  height^  or  lengths,  Ihat  froin  the 
bwe^t  Qoov  bewg  ibeb^eet  w  loiigest,  and  thwe 
of  t]lh^  Ql^r  BfiiW^  shorter  »im1  dboiter,  t^H  ^e  cone 
to  thoae  m  tbe  gi^nre^  wUch  are  of  course  the 
i^ortest ;  s^  the  force  ^  dr^  being,  a3  abeady 
^dj  m  pi(oport»on  to  tb^  b^ht  of  fiinnel  filled 
ifntk  r^rp^fid  air ;  and  a.  cucienl  of  air  hom  tih» 
iroom  i]4o  tbe  cbimneyi  sufficiHit  te  fiE  tbe  opeau^ 
\)^S  necessary  to  oppose  and  prevent  ike  smoke 
coming  out  i^to  tb^  fpom;   it  foUo^i^,  that  tlie 
<^ning8  of  the  long^ol  fwnf^s  may  be  larges,  and 
i^ffit  t^se  of  tbe  shorter  fonnela  should  he  miallMi 
For  if  thei?e  be  a  lai^  opening  to  a  chimney  thai 
does  not  draw  strongly,  the  fiinnel  may  happea  te 
be  iuro#b^  witib  tb^  air  it  demands  by  a  partial 
current  en^ri^g  on  one  side  of  the  op»nig,  and^ 
lei^ving  the  otb^r  side  fi^ee  of  any  <q[4>osing  currenl^ 
may  pQimit  tbe  smoke  to  issue  there  into  the  room, 
l^uch  too  of  tbe  force  oB  dinnght  in  a  fimneb  d»^ 
pi^ds  on  the  degiee  of  rarefaction  in  the  aor  it  con^ 
tions,  and  that  dependa  on  the  nearness  to  the  ike 
o£  its  passage  in  entering  the  flumd.    V  it  caft 
^lier  fiur  firom  the  fire  (m  each  side,  orfidr  above  li|e 
fire,  in;  a  wide  or  high  opening,  it  lecdives  littib 
heat  in.  passing  by  the  fire,  and  the  contents,  of  tfie 
fiinnel  is  b;^  that  means  lesa  difierent  in  bidt}^  fkotm 
&e  surrounding  atmosphere,  and  its-force  in  draBu- 
ing  conseqwntly  we^Her.    Hpftpe  i^  too  laige  an 
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npfriiigf  te  ^iren  to  dtftmifte  is  fifif>er  rooftM^ 
tlMfle  Tooms  vM  be  smoky ;  on  tba  oth«r  biii#^  It 
too  smaU  opeilmgB  be  ghren  to  chiinnies  ih  Hm 
loWet*  toonls,  Ibt  eMering  9k^  opertting  too  directly 
Mid  Tiotently  ob  Ae  fire,  and  afterwards  strenllli^ 
ftOBg  the  dralk  as  it  asosBds  iM  fiumeli  will  eoft« 
smtife  thd  fbel  too  ntpidly* 

Renttdy.  As  difieKnt  Girodmstebicet  fM|W!itly 
mik  timnsehes  in  these  mattets,  k  is  dilRcBk  td 
glTe  preeise  dimensioni  ftr  the  openitigs  of  itf 
dimmes.  Our  ikflieni  tsaide  tiiem  gelm^ly  dnicli 
too htrge;  we  have  lessened  them ;  b«t  ttt^  «i4 
oAeD  sttti  of  greatoi'  dnriieiision  tbifia  ttiey  shoAt 
be^  tbe  faunmii  eye  mot  bang  easify  recmioiled  te 
iuddeii  and  'pekA  changes.  If  yom  nm^tt  tM* 
your  ehknaey  MMohes  fvon»  the  too  gioat  dmmK 
«Dn  of  its  opeoMiig,  costraet  it  by  placing  move^ 
abfe  boards  so  as  to  lorwer  and  narririr  it  gradoitlly^ 
IJU;  you  fiitd  ftie  smoke  «>  loBoger  issues  inCo  the 
looflt.  The  pro]^oftbn  so  ft>and  will  be  thai  which 
ie  proper  for  that  ddnmey,  andf  yon  inay  employ 
tike  bricklayer  or  masoB  to  rediBce  it  acciordiogly. 
However,  as  in^  bvAding  niew  kdmes;  something 
msftt  be  sometimes  kUzarded^  I  wooid  make  the 
ppesw^s  in  my  lower  roone  adbbat  tfiirty  incdiei 
aqndve  aind  eighte^  deepy  and  those  in  the  oppsr 
only  eighfeen^  inlcfa^  sqnare  anif  not  quite  so  deqt; 
the  intsrtnediate  ones  dimfaishiBg  in  p9^K)rlionl  as 
the  hisighe  of  tenel*  dumitislKd.    Idt  tte  \m9st 
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opeDings,  billets,  of  two  feet  long,  or  half  the  ccmn 
mctt  length  of  cord-weod,  may  be  burnt  conve- 
vknUy ;  and  for  the.  smaller,  such  wood  may  be 
sawed  into  thirds.  Where  coals  are  the  foel,  the 
grates  will  be  proportioned  to  the  openings.  The 
same  depth  is  nearly  necessary  to  all,  the  ftinnels 
being  all  made  of  a  size  proper  to  admit  of  a  chim* 
ney-aweeper.  If  in  large  and  dcgsmt  rooms  cus- 
tom or  fimcy  should  require  the  appearance  of  a 
lai^  chimney,  it  may  be  formed  of  extensive  mar- 
ginal decorations,  in  marble,  &c.  In  time,  per^ 
baps,  that  which  is  fittest  in  the  nature  of  tfaingB 
may  come  to  be  thought  handsomest.  But  at  pre- 
sent, when  men  and  women  in  difierent  countrmi 
show  themselves  dissatisfied  with  the  forms  Crod 
has  g^ven  to  their  heads,  waists  and  feet,  and  pre^ 
(end  to  shape  them  more  perfectly,  it  is  hardly 
to  be  expected  that  they  will  be  content  always 
with  the  best  form  of  a  chimney.  And  there  are 
some,  I  know,  so  bigotted  to  the  fimcy  of  a  lai^ 
noble  opening,  that  rather  than  change  it,  they 
would  submit  to  have  damaged  fomiture,  sore  eyes, 
and  skins  almost  smoked  to  bacon. 

3.  Another  cause  of  smoky  chimnies  is,  too  short 
0  ftmneL  This  happ^is  necessarily  in  some  cases, 
as  where  a  chimney  is  required  in  a  low  building; 
for  if  the  funnel  be  raised  high  above  the  rooC  in 
order  to  strengthen  its  draught,  it  is  in  danger  of 
being  blown  down,  and  crushing  the  roof  in  its  ML 
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Remediei.  Contract  the  openm^  of  the  chimney 
80  as  to  oblige  all  the  entering  air  to  pass  through 
br  wry  near  the  fire,  whereby  it  vni\  be  more  heated 
and  carefiedy  the  funnel  itself  be  more  warmed,  and 
its  contents  haTe  mcnre  of  what  may  be  catted  the 
force  of  levity,  so  as  to  rise  strongly  and  maintam 
a  90od  draught  at  the  opening. 

Or  you  may  in  some  cases,  to  advantage,  bmld 
adcUtionai  stories  over  the  low  bailding,  which  witt 
anpport  a  Ugh  fimnel. 

If  the  low  building  be  used  aS'  a  kitchen,  and  a 
contraction  of  the  op^ung  therefore  inconvenient, 
a  laigeone  being  necessary,  at  least  when  there  are 
great  dinners,  for  the  free  management  of  so  many 
cooking  utensils ;  in  such  case  I  would  advise  the 
bmlding  of  two  more  funnels  joining  to  the  first, 
and  having  three  moderate  openings,  one  to  eiatch 
funnel,  instead  of  one  laige  one.  When  there  is 
occasion  to  use  but  one,  the  other  two  may  be  kept 
shut  by  sliding  plates,  hereaftar  to  be  described  ;* 
and  two  or  all  of  them  may  be  used  together  when 
wanted.  This  will  indeed  be  an  expense,  but  not 
an  useless  one,  since  your  cooks  vrill  work  with 
more  comfort,  see  better  than  in  a  smoky  kitchen 
what  they  are  about,  your  victuals  will  be  cleaner 
cbessed,  and  not  taste  of  smoke,  as  is  often  the 
ease ;  and  to  render  the  effect  m(Me  certain,  a  stack 


'  See  Notes  at  the  cad  of  this  Paper,  No.  11. 
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^e  0M6  of  too  8hGpt  a  fwuMi  k  mMe  gsaDcnd 
tbw  woidd  be  imagined,  and  often  fittusd  wken 
M^  wwtld  iMt  expect  it  FMikianotBncoHnnoDi, 
in  iU-contiiTed  byfldings,  ioBtead  ef  having  a  fiooi* 
nel  for  each  room  or  fire-plaee,  to  bend  and  ton 
thft^UfA  of  an  uppe^:  room  ao  aa  to  make  i(  enter 
the  side  of  welhies  fimnd  diat  comes  from  fadbw. 
By  this  means  the  npper  noom  fimnd  is  i^afrte 
fitiort,  of  cwm^f  since  ito  length  can  only  be 
^pef^fl^^d  ^om  the  plACf  Yfhfom  it  entem  the  hnpcr 
rsofijj^  ^neL ;  ai^jl  tf^t  feoMeli  ia  aba  shortraed  b]i 
^  the  distance  Wtw^eotb^  entrance  of  the  aeooa^ 
foon^  and  the  top  of  fte  stack ;  for  all  that  pail 
^^i/fg  raadily  svy^li^  i^itk  air  through  tiie.  seooMl 
tm^f  ^dida  no  str^^th  to  th«  diangkt^  espeeialisr 
1^  tl^  9LV:  isi  cpld  wh^ve.  tdbieve  i»  no  fixe  in  the  ae* 
foipi^d  cVimn^I^  TIn^^  o«l(]r  easy  lenedy  henaia^lo 
i^egig^  tW  op^tiing  sh^  ^1i»%  fowi^in  wUc^  thtte 
«fto.fii;^ 

4.  AaoU^^  Tery  CQmm»m  csiwie  oi  the  smolriBg 
^  chimnies.  ip,  ^ir  Ofoerpmamg  cm  anotict.  Eat 
ijllHlM^,  if  tj^re  b?,  two  ohiamies  in  one  kKga 
fOttm  aiM}  you  make  fires  h^  both  o£  tihem,  die 
4Q9fa  wA  wiAdowa  ck>se  shid;  you  witt  Qnd  Aot 
tjk^  greater,  and  sponger,  ftre.  shatii  of^wrpoiver  ike 
weaker,  and  draw  air  down  its  funnel  to  supply  its 
own  demand ;  which  air  descending  in  the  weaker 
funnel  wiJU  drive  d^wn  its-  amoke^  andftwce  it  into 
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Hw  nootiu  If,  mstMd  of  hang  in  one  loom,  the 
tmm  clmnnia&rare  m  twq  diffaient  i^oqm^  coaannni^* 
tatnig  hy  a.  dooTr  the  cane  is  ike  same  wbeneier 
HhI  dooB  is  opsn.  In  a  very  tiglrt  lionae,  I  haw 
known  a  kitchen  chinine3F  on  the  lowest  floev^ 
wken  it  had  a  great  fl»  in  it,  overpower  any  other 
cAmdust^  in  the  house,  and  liraw  air  and  smoke 
into.ils  room,  as  often  as  the  door  was  opened 
riiinss—i  rating  with  the  staircase. 

Mitneify.  Tnke  care  that  enfevy  room  has  dte 
means  ^  sapplying  itself  from  without,  M4th  Aeafr 
lis  chimney  may  reqmrs,  so  Aiat  no  one  ef  them 
mny  be  obliged  to  borrow  from  anotiiar,  nor  nnder 
the  necessity  of  lending.  A  ▼atiety  of  these  mens 
hanre  been  already  described. 

S.  Another  caese  of  sm^ddng  is,  when  the  t&p9  qf 
ekimnies  are  eimmanded  by  higher  huibSngSy  or  By  a 
kUlf  so  that  the  wind  blowmg  ever  sueh^  eminences 
fiiHs  l&e  water  over  a  dam,  sometbnes  almost  per* 
pendicalafly  on  ttiatc^  of  the  chimsues  that  Ik  in 
Its  way,  mid  beats  down  the  smoke  contained  in 
tiien. 

Remedy.  Hiat  commonly  applied  to  this  case,  is 
a  tumcap  made  of  tin  or  plate  iron,  corering  the 
ehknney  dhore  and  on  three  sides^  open  on  one 
side,  tumhig on asq^uidle,  and'wMch, bmggnided 
er  governed  by  a  vane,  always  presents  its  back  io 
Ike  canent;  This  I  bdieve  may  be  generally  efl^t* 
ualy  though  not  certain,  as  there  may  be  cases  in 
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inrfaich  it  will  not  sneceed.  Raising  your  fvmaeAn, 
if  praetH:abfe,  so  as  thmr  tops  may  be  higher,  or  at 
least  equal  with  the  commanding  eminence,  is  more 
to  be  dep^ided  on.  Bnt  the  turning  cap,  being 
easier  and  cheaper,  Aould  firat  be  teied.  If 
obliged  to  build  in  $uch  a  situation,  I  would  choose 
to  place  my  doors  on  the  adde  next  the  hill,  and 
the  backs  of  my  chimnies  on  the  fiirther  side ;  for 
then  the  column  of  air  falling  over  the  emmence^ 
and  of  course  pressing  on  that  below,  and  forcing 
it  to  enter  the  doors,  or  Was-ist-dMes  on  that  side, 
would  tend  to  balance  the  pressure  down  the  cfaiBii* 
nies,.ai^d  leftve  the  funnels  more  free  in  the  exer* 
cise  of  their  functions. 

6.  There  is  another  case  of  command,  the  te^ 
veme  of  that  last  mentioned.  It  is  where  the  com- 
manding eminence  is  farther  from  the  wind  than 
the  chimney  commanded.  To  explain  this  a  figure 
may  be  necessary.  Suppose  then  a  building  (Plate 
}V.  figure  3.)  whose  side  A,  happens  to  be  exposed 
tq  the  wind,  and  forms  a  kind  of  dam  against  its 
progress ;  the  air  obstructed  by  this  dam  will,  like 
water,  press  and  search  for  passages  through  it; 
ai^  finding  the  top  of  the  chimney  B,  below  the 
top  of  the  dam,  it  will  force  itself  down  that  funnel, 
in  order  to  get  through  by  some  door  or  window 
open  on  the  side  of  the  building.  And  if  there  be 
a  fire  in  such  chimney,  its  smoke  is  of  coume  beat 
down,  and  fills  the  room. 
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Remeify.  I  know  of  but  one,  which  is  torsaae 
sach  ftnmel  higher  than  the  roof,  supporting  k,  if 
ncsoessary,  by  iron  bars.  For  a  turn-cap  in  this 
case  has  no  eflfect,  the  damm'd  up  air  {Messing 
down  through  it  in  whatever  position  the  wind  may 
ha?e  placed  its  opening. 

I  know  a  city  in  which  many  houses  are  ren* 
d«red  smoky  by  this  operation.  For  their  kitchens 
bemg  built  behind,  and  connected  by  a  passage 
with  the  houses,  and  the  tops  of  the  kitchen  chim- 
nies  lower  than  the  top  of  the  houses,  the  whole 
side  of  a  street,  when  the  wind  blows  i^ainst  its 
back,  forms  such  a  dam  as  above  described ;  and 
the  wind,  so  obstructed,  forces  down  those  kitchen 
cfaimnies  (especially  vrhen  they  have  but  weak  fires 
in  them)  to  pass  through  the  passage  and  hpuse 
kito  the  street.  Kitchen  chimnies,  so  formed  and 
situated,  have  another  inconvenience.  In  summer, 
if  you  open  your  upper  room  windows  for  air,  a 
light  breeze  blowing  over  your  kitchen  chimney  to- 
wards the  house,  though  not  strong  enou^  ta 
force  down  its  smoke  as  aforesaid,  is  sufficient  tor 
waft  it  into  your  windows,  and  fill  the  rooms  with 
it ;  which,  besides  the  disagraeableness,  damages 
your  foraiture. 

7.  Chimnies,  odi^rwise  drawing  well,  are  some^ 
ticMS  made  to  smoke  by  the  improper  and  income 
ment  iitmation  of  a  door.  When  ^  door  and 
ddainey  are  on  the  same  sideof  the  room  as  in  plate 
IV.  figure  4,  if  the  door  A,  being  in  the  comer,  is 
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made  to  open  againat  the  wall  which  is  conmon, 
as  being  there,  when  op^[i,  more  oat  of  tl»  way,  it 
IbllowB,  that  when  the  door  is  only  opened  in  pvtr 
a  cmnnt  of  air  nmhing  in  pattes  along  the  w«il 
into  and  across  the  opening  of  the  dmaney  B,  miA 
ffirts  some  of  the  smoke  out  into  the  room*  Thai 
happens  more  certainly  when  the  door  is  shntdlig, 
far  then  the  force  of  the  cnrrent  is  augmented^  and 
becomes  Tery  inconvement  to  thdse  whov  warmifl|; 
themsdres  by  the  fire,  baf^n  to  sit  in  its  way. 

The  ranches  are  obnous  and  easy.  Eitbat  pal 
teoL  inkenremng  skreen  from  the  wall  roimd  giMfc 
part  of  the  fire-place ;  or,  which  is  perhaps  pnfiar- 
dkitf  shift  the  binges  of  yomr  door,  so  aa  it  mai)r 
open  the  other  way,  and  when  optft  throw  the  ahr 
along  the  other  wall. 

ft.  A  room^  that  has  no  fire  in  its^  duniiey^ia 
somekiBSiea  filled  with  mtoke  whkk  is  reeehed  ai  lit 
Up  of  Us  Jmnnd  amd  descends  imlo  the  room.  In  n 
feimer  paper'  I  hati^e  akeady  explained  Ibe  de* 
soendiag  cuirents  of  air  ki  cold  fiwneb ;  it.maf 
B6t  be  amiss  however  la  repeat  hers,  timi  fannsls 
widKNik  fires  haive  ani  eieet^  according  to*  their  da- 
gcee  of*  ccMaesa  oi&wwMtb,  on  the  air  fliat  hap- 
pens  to  be  contained  in  them.  The  sarromidinig 
ateosphere  is  fre^piendy  chaiq^ii^itatemperatare ; 
fantf^staeks^of  fimnelsi  covered  firom  windh  and  ami 
iy^  the  house  that  oontuna  them^  rolaim  a  moaa 
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«|aal  temperatare.  H  lifter  a  warat  scmob,  the 
wtward  air  suddenly  grows  cold,  the  empty  warm 
iuuiels  begin  to  draw  strongly  upward ;  that  isy 
they  rarefy  the  air  contamed  in  them,  which  of 
course  rises,  cooler  air  enters  below  to  supply  its 
place,  is  rarefied  m  its  turn,  and  rises ;  and  HA 
operation  continues  till  the  funnel  grows  cooler,  ov 
tiie  outward  air  wanner,  or  both,  when  the  motion 
ceases.  On  the  other  hand,  if  aftar  a  cold  season, 
die  ontward  air  suddenly  grows  warm  and  of 
coarse  ti^iter,  die  air  contained  in  the  cool  ftmnels, 
bemg  heafier,  tlescenda  into  the  room;  and  the 
warmer  air  which  enters  their  tops  being  cooled  m 
ita^  turn,  and  made  heavier,  continues  to  descend ; 
aad  this  operation  goes  on  till  the  fimnels  are 
wanned  by  the  passmg  of  warm  air  through  them, 
or  the  air  itself  grows  cooler.  When. the  tempera^ 
tme  of  the  air  and  of  the  funnels  is  nearly  equal, 
the  fbfference  of  warmtii  in  the  air  between  day 
andf  night  i»  suffici^it  to  produce  tibese  currents, 
the:  air  will  begin  to  ascend  tfie  fbnnels  as  the  cool 
of  the  ev^iiiig  comes  on,  and  this  current  will  con-^ 
tihne  till  perhi^  nine  or  ten  o  clock  the  next 
morning,  when  it  b^ins  to  hesitate ;  and  as  tiie 
beat  of  the  day  approaches,  it  sets  downwards, 
and  continues  so  till  towards  evening,  when  it 
again  hesitates  for  some  time,  and  then  goes  up- 
wwrds  constancy  during  the  night,  as  before  men- 
tioned. Now  when  smoke  issuing  from  the  top» 
of  neighbormg  funnels  passes  over  the  tops  of  fun- 
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nels  which  are  at  the  tiine  drawing  downi^ards,  a^ 
they  often  are  in  the  middle  part  of  the  day,  snch 
smoke  is  of  necessity  drawn  into  these  funnels,  and 
descends  with  the  9xr  into  the  chamber. 

The  remedy  is  to  have  a  sliding  plate,  hereafter 
described/  that  will  shut  perfectly  the  offending 
fiinnel. 

9.  Chimnies  which  generally  draw  well,  do  ne- 
vertheless sometimes  give  smoke  into  the  rooms,  it 
bdng  driven  down  by  strong  minds  passing  over  the 
t^  of  their  funnels  J  thougl\  not  descending  from 
any  commanding  eminence.  This  case  is  most 
frequent  where  the  funnel  is  short,  and  the  opening 
turned  from  the  wind.  It  is  more  grievous,  when 
it  happens  to  be  a  cold  wind  that  produces  the 
e^ct,  because  when  you  most  want  your  fire,  you 
are  sometimeiis  obliged  to  extinguish  it.  To  under-' 
stand  this,  it  may  be  considered  that  the  rising 
light  air,  to  obtain  a  free  issue  from  the  funnel, 
must  push  out  of  its  way  or  oblige  the  air  that  is 
over  it  to  rise.  In  a  time  of  calm  or  of  little  wind 
this  is  done  visibly,  for  we  see  the  smoke  that  is 
brought  up  by  that  air  rise  in  a  column  above  the 
chimney.  But  when  a  violent  current  of  air,  that 
is,  a  strong  wind,  passes  over  the  top  of  a  chimney, 
its  particles  have  received  so  much  force,  which 
keeps  them  in  a  horizontal  direction,  and  follow 
each  other  so  rapidly,  that  the  rising  light  air  has 


*  See  Notes  at  the  end  of  t6is  paper.  No,  If. 
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iu>t  stmgth  sufficient  to  oblige  them  to  quit  that 
direction  and  move  upwards  to  permit  its  issue. 
Add  to  this,  that  some  of  the  current  passing  over 
that  side  of  the  funnel  which  it  first  meets  with,  viz« 
at  A.  (plate  lY.  figure  5.)  having  been  compressed 
by  the  resistance  of  the  fimnel,  may  expand  itself 
ova*  the  flue,  and  strike  the  interior  opposite  side 
at  B»  firom  whence  it  may  be  reflected  downwiurds 
and  from  side  to  side  in  the  direction  of  the  pricked 
tines  c  c  c. 

Remedies.  In  some  places,  particularly  in  Venice, 
where  they  have  not  stacks  of  chimnies  but  single 
flues,  the  custom  is,  to  open  or  widen  the  top  of  the 
flue  rounding  in  the  true  form  of  a  funnel ;  (plate 
IV.  figure  6.)  which  some  think  may  prevent  the 
efi^t  just  mentioned ;  for  that  the  wind  blowing 
over  one  of  the  edges  into  the  funnel,  mfty  be  slant- 
ed out  again  on  the  other  side  by  its  form.  I  have 
bad  no  experience  of  this ;  but  I  have  lived  in  a 
windy  country,  where  the  contrary  is  practised,  the 
tops  of  the  flues  being  narrowed  inwards,  so  as  to 
^rm  a  slit  for  the  issue  of  the  smoke,  long  as  the 
breadth  of  the  funnel,  and  only  four  inches  wide. 
This  seems  to  have  been  contrived  on  a  supposi- 
tion, that  the  entry  of  the  wind  would  thereby  be 
obstructed,  and  perhaps  it  might  have  been  ima- 
gined, that  the  whole  force  of  the  rising  warm  air 
being  condensed,  as  it  were,  in  the  narrow  opening, 
would  thereby  be  strengthened,  so  as  to  ovat^ome 
the  resistance  of  the  wind.    This  however  did  not 
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ea0t  and  Mew  fresli,  the  smoke  was  forced  down 
hf  fits  into  the  roota  1  coitittlonly  sat  ill,  do  as  to 
<4blige  me  to  shift  the  fire  mto  another.  The  posi^ 
Iton  of  ttie  sltt  of' this  fonne}  was  hnleed  fiotth-teM 
tftd  sonth-west.  Perhaps  if  it  had  lain  across  tk« 
tr»d,  the  effect  migtrt  bate  been  diflferent.  Birt  <m 
this  I  can  give  no  cettainty.  It  seems  a  fiuUttf 
proper  to  be  referred  to  experiment.  Possibly  g 
torn-cap  might  have  been  serviceable,  bat  it  WM 
not  tried. 

ChimMes  h«ve  taot  been  long  in  n^e  in  En^aiid . 
I  llffiierly  sow  a  book  printed  in  the  time  of  qtteeli 
Bbsabeth,  which  remarked  the  then  modetti  rm- 
provemenls'  of  Kving»  and  mentiofied  among  othehi 
tfae  convenience  of  chiomies.  "  Our  forefafthere,** 
nmi  the  author, ''  bard  no  chttnnies.  There  was  itt 
eadi  dweUiiig^-houm  only  one  place  for  a  fiore,  and 
tbe  smoke  went  out  through  a  hole  in  the  roof  ^ 
but  now  tilere  is  scarce  a  gentleman's  house  inr 
Engtand  diat  has  not  at  least  one  chinmey  in  it** 
When  there  was  but  one  chimney,  its  top  mighC 
then  be  opened  as  a  funnel,  and  perhaps,  borrow- 
mg  the  form  from  the  Venetians,  it  was  Oea  A« 
flue  of  a  cbnttmey  got  that  Aame.  Stvch  is  now' 
the  growth  of  kutury,  that  m  both  England  and 
Ranee  we  must  have  a  chimney  for  eVery  rooittr 
and  in  some  bousM  every  posr»ess<nr  Of  a  chiasm 
hetj  and  almost  every  detVemt,  will  have  a  firej 
so  that  tlieflueB  being  neee^mfly  buiH  in  stau^kaip 
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the  opening  of  each  as  a  ftumel  is  hnpracticable. 
This  change  of  manners  soon  consumed  the  flre^ 
wood  of  England,  and  will  soon  render  fuel  ex- 
tremely scarce  and  dear  in  France,  if  the  use  of 
coals  be  not  introduced  in  the  latter  kingdom  as  it 
has  been  in  the  former,  where  it  at  first  met  with 
opposition ;  for  there  is  extant  in  the  records  of 
one  of  queen  Elizabeth's  parliaments,  a  motion 
made  by  a  member,  reciting,  '*  That  many  dyers, 
brewers,  smiths,  and  other  artificers  of  London, 
had  of  late  taken  to  the  use  of  pitcoal  for  their  fires, 
instead  of  wood,  which  filled  the  air  with  noxious 
▼apors  and  smoke,  very  prejudicial  to  the  health, 
particularly  of  persons  coming  out  of  the  country ; 
and  therefore  moving  that  a  law  might  pass  to  pro- 
hibit the  use  of  such  fuel  (at  least  during  the  session 
of  parliament)  by  those  artificers." — It  seems  it 
was  not  then  commonly  used  in  private  houses. 
Its.  supposed  unwholesomeness  was  an  objection. 
Luckily  the  inhabitants  of  London  have  got  over 
that  objection,  and  now  think  it  rather  contributes 
to  render  their  air  salubrious,  as  they  have  had  no 
general  pestilential  disorder  since  the  general  use  of 
coals,  when,  before  it,  such  were  finequent.  Paris 
still  bums  wood  at  an  enormous  expense,  conti- 
nually augmenting,  the  inhabitants  having  still  that 
prejudice  to  overcome.  In  Germany  you  are  happy 
in  the  use  of  stoves,  which  save  fiiel  wondeffiilly : 
your  people  are  very  ingenious  in  the  management 
of  fire ;  but  they  may  still  learn  something  in  tiiat 
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mtt  torn  ^  CbioMe/  whose^xmntry  b^ng  |;pe«tly 
pof^ulMts  Md  Mlf  cullivatedt  has  little  room  Jkft 
&r  the  growth  oC  wood,  and  haying  not  mueh  oIlMr 
fiiel  that  if  good,  have  been  forced  upon  VMmy 
mventiona  during  a  couoDse  of  agea,  for  making  a 
littLe  fire  go  as  far  as  possible. 

I  have  thus  gone  through  all  the  common  miM 
of  the  smoking  of  chimnies  that  I  can  at  present 
rocoUeet  as  having  fietUen  under  my  observation; 
<eommunicating  the  remedies  that  I  have  known 
jmcce^sfolly  used  fpr  the  different  cases,  together 
with  thp  principles  on  which  both  the  disease  and 
the  remedy  depend,  and  confessing  my  ignorance 
wh^i?ver  I  have  been  sensible  (tf  it.  You  will  dp 
vreU,  if  yon  publish,  as  you  propose,  this  letter,  io 
ad4  hi  notes,  or  as  you  pleitse,  such  observations 
«s  may  have  occurred  to  your  attentive  mmd ;  and 
if  <otib«r  philosophers  will  do  the  same,  this  part  of 
jioience,  though  humble,  yet  of  great  utility,  may  in 
tim^  be  perfected-  For  manjr  years  past,  I  have 
rvdy  met  with  4  fisase  of  a  smoky  chimney,  whieh 
htiq  npt  bee^  solvable  on  these  principles,  and 
ci^r^d  1^  thef99  remediea,  where  people  have  been 
wppgfoapfdythem;  whiqh  is  mdeed  not  always 
ihe  $a9« ;  for  many  hwe  pr^udices  in  faror  of 
tl^e  noptmma  of  pretending  chimney<rdoctors  and 
fiunists,  and  ^01m  h»ve  coneeita  and  foncies  of 
their  ¥wn,  whieb  they  rattier  ehooae  to  try,  tfann 
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tofeogthrii  a  funnel  altar  the  iize  of  aaopoiiig^ 
or  admit  air  into  a  room,  however  neoeauury ;  for 
•Mie  are  as  mach  afraid  of  fresh  air  as  persons  in 
the  hydrophobia  are  of  fresh  water.  I  myself  had 
liMnerly  this  pr^udice^  this  aerophobia^  as  I  now 
acoount  it,  and  dreading  the  supposed  dangerous 
wtbcte  of  cool  air,  I  considered  it  as  an  enemy, 
fUBid  closed  with  extreme  care  every  crevice  in  the 
reooM  I  inhalHted.  Experience  has  convinced  me 
oi  my  error.  I  now  look  upon  fi^esh  air  as  a 
friend:  I  even  sleep  vrith  an  open  window.  1  an| 
persnaded  that  no  common  air  from  without  is  so 
unwholesome  as  the  air  within  a  close  room  that 
has  been  often  breathed  and  not  changed.  Iffoist 
atir  too,  which  formerly  I  thought  pernicious,  ^ves 
me  BOW  no  apprehensions :  for  considering  that 
00  dampness  of  air  applied  to  the  outside  of  my 
skm  caabe  equal  to  what  is  ^^iplied  to  and  touches 
it  within,  my  whole  body  being  full  erf*  moistuie» 
and  finding  that  I  can  lie  two  hours  in  a  badi 
twice  a-week,  eovaned  vrith  wirfer,  which  certainly 
is  iBiiuch  damper  than  any  air  can  be,  and  this  for 
years  together,  vriihout  catchiiig  odd,  or  being  in 
any  odier  n^ainer  disordered  by  it,  I  no  longer 
dre$ul  mere  moistiure,  either  in  air  or  in  sheets  *0f 
liurts:  and  I  find  it  of  importance  to  thehiqiyir 
«»M  of  life,  the  being  fireed  from  vain  terrors^ 
.eqpeciaUy  of  ofayeots  that  we  are  every  day  ex^ 
posed  isevitaUy  to  meet  vrith.  You  physiciaiff 
bttpa  of  kte  happily  discerered,  after  a  contrary 
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Opinion  had  preFailed  some  ages,  that  fresh  and 
cool  anr  does  good  to  persons  in  the  small  pox  and 
other  fevers.    It  is  to  be  hoped,  that  in  another 
century  or  two  we  may  all  find  out,  that  it  is  not 
bad  even  for  people  in  health.    And  as  to  moist 
air,  here  I  am  at  this  present  writing  in  a  ship  with 
above  forty  persons,  who  have  had  no  other  hid 
moist  air  to  breathe  for  six  weeks  past ;  ev^y  thing 
we  touch  is  damp,  and  nothing  dries,  yet  we  are 
all  as  healthy  as  we  should  be  on  the  mountains 
of  Switzerland,  whose  inhabitants  are  not  more  so 
than  those  of  Bermuda  or  St  Helena,  islands  on 
whose  rocks  the  waves  are  dashed  into  millions  of 
paiticles,  which  fill  the  air  with  damp,  but  produce 
ho  diseases,  the  moisture  being  pure,  unmixed  with 
the  poisonous  vapory  arising  from  putrid  marshes 
and  stagnant  pools,  in  which  many  insects  di^ 
and  corrupt  the  water.    These  places  only,  m  my 
opinion,  (which  however  I  submit  to  yours)  afford 
unwholesome  air;  and  that  it  is  not  the  m^re  wa- 
ter contained  in  damp  air,  but  the  volatile  particles 
of  corrupted  animal  nmtter  mixed  with  that  water, 
which  raiders  such  air  pernicious  to  those  wh<t 
breathe  it    And  I  imaging  it  a  cause  of  the  same 
kind  that  renders  the  air  in  close  rooms,  where  the 
j)wspirable  matter  is  breathed  over  and  over  again 
by  a  nufnber  of  assembled  people,  so  hurtful  to 
health.    After  being  in  such  a  situation,  many  find 
themselves  affected  by  ihat  ftbricula^  which  the 
English  call  a  cold,  and»  perhaps  torn  the  name. 
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imagine  that  they  caogbt  the  malady  by  goit^  rat 
of  the  room,  when  it  was  in  fact  by  bang  in  it 

Yon  b^in  to  think  that  I  wander  from  my  sub- 
ject, and  go  out  of  my  depth.  So  I  return  again 
to  my  chimnies. 

We  have  of  late  many  lecturers  in  esqperimei^tal 
jphilosophy.  I  have  wished  that  some  of  th^m 
would  study  this  branch  of  that  science,  and  give 
experiments  in  it  as  a  part  of  their  lectures^  The 
addition  to  their  present  i^paratua  need  not  be 
very  expensive.  A  numbef  of  little  r^resentatiuns 
of  rooms,  composed  each  of  five  panes  of  sash 
glass,  framed  in  wood  at  the  comers,  with  {nropcm- 
tionable  doors,  and  moveable  glass  chimmes,  with 
openings  of  difierent  sizes,  and  different  lengths  of 
ftmnel,  and  some  of  the  rooms  so  contrived  as  to 
communicate  on  occasion  vnth  others,  so  as  to 
form  different  comlnnations,  and  exemplify  dif- 
foent  cases ;  with  quantities  of  green  wax  taper 
cut  into  pieces  of  an  inch  and  half,  sixteen  of 
which  stuck  tc^ther  in  a  square,  and  lit,  would 
make  a  strong  fire  for  a  little  glass  chimney,  and 
blown  out,  would  continue  to  bum  and  give  smoke 
at  long  as  desired.  With  such  an  apparatus  all 
the  operations  of  smoke  and  rarefied  air  in  rooms 
and  chimnies  might  be  seen  through  their  trans- 
parent sides ;  and  the  effect  of  winds  on  chhnnies^ 
commanded  or  otherwise,  might  be  shovm  by  let- 
ting the  entering  air  blow  iq[K>B  them  through  an 
opened  vrindow  of  the  lectur^^s  chamber,  where 
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itWiMkllM  consteflt  wbUebek^  a  good  Am  ia 
his  dbmMf.  Bj  the  help  6(  such  lectaiw  our 
fiftttidts  would  become  better  inrtmctAd.  At  pre- 
gent  they  have  generally  but  one  remedy,  whkA 
perhaps  they  have  known  effectual  in  some  one 
fMM  o^Maoky  chimnias,  and  they  apply  that  indis- 
«iimmately  to  all  the  oth^  causesi  without  0uc<iei% 
-^*4nit  not  without  expense  tx^  thdr  employers. 

With  all  the  sdence,  however,  that  a  man  dtall 
Mppoto  himself  possessed  of  in  this  article^  he  may 
MiiMtimes  meet  with  cases  (hat  xBuy  paz^e  him. 
I  imce^l^ged  in  a  house  at  London,  which,  io  a 
Utile  MOm,  had  a  single  chimney  and  fannel.  The 
<^[)ening  was  v^  small,  y^  it  did  not  keep  in  the 
imok#,  and  all  attempts  to  have  a  fire  in  this  room 
W«H6  fruitless.  I  C6uld  not  imaghie  the  reason,  Iffi 
at  length  obHerving  that  die  chamber  ov^i^  tiMeh 
had  no  fire-place  m  it^  was  always  filled  with  smoke 
trlwi  afire  was  kindled  below,  and  that  the raMdce 
eame  (terough  tiie  cracks  and  crevices  of  the  wakh 
•Mt;  I  had  ^t^  wainscot  tsdcen  down,  and  disc^ver- 
ad  that  the  funnel  which  Went  up  bdiuid  it,  had  a 
cMCk  many  feet  in  length,  and  wideenough  to  admit 
my  arm,  a  bmaCh  Very  dangerous  with  regard  to  fi]«, 
and  occasioned  ^bably  by  an  apparent  irr^ular 
iitfling  of  one  side  of  the  house.  The  air  ent^nig 
Ihis  Inreach  firedy,  destroyed  the  drawii^  force  cf 
tlM  fimnel.  The  remedy  would  hftve  been,  fiHiiig 
np  ihe  breach,  or  rather  lebuildhig  the  fimnel;  b«tt 
th«  landloird  Mtiier  <th6M  t»  stop  ^Ji^  dmmiey . 
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Another  pnzating  case  I  noet  with  al  a  fritiid'a 
cdttArf-boiise  near  Londto.  His  best  room  bad 
a  tkHhaef  in  wbieh,  he  told  me,  he  never  coidd 
b*te  A  fire,  for  all  the  smoke  cAme  out  into  Ilia 
room.  I  fltftlertd  myself  I  ootid  easily  find  tiM 
OftMr  and  prescribe  the  cvare.  I  had  a  fiM  madd 
tileM,  «nd  found  it  ai)  h6  said.  I  opefied  tlie  door 
and  ^edved  it  was  not  waiit  of  air.  I  ikiade  a 
temporary  eonftMction  «f  fhe  opening  of  the  chiiH 
ney,  aiMl  fonnd  that  it  was  not  its  ben;  too  large 
ftat  dansed  the  smoice  to  issue.  I  ^dnt  out  and 
looked  up  at  the  top  of  tiie  chinms/y :  its  jfismd 
Wte  joined  in  the  same  stack  with  others^  some  of 
Aom  shorter,  that  drew  very  well,  and  I  sasr 
notiring  to  prevent  its  dofa^  the  same.  In  fine^ 
*^t  every  other  examination  I  could  think  o^  I 
wtts  obliged  to  own  the  insufficiency  of  my  9kkll. 
But  my  frigid,  who  made  no  pretensions  to  sudi 
kind  of  knowledge,  afterwards  discovered  iAie  <»nise 
himself.  He  got  to  the  top  of  the  fonnel  by  a  lad* 
dl^,  and  looking  down,  found  it  filled  with  twigs 
mid  straw  cementod  by  eaith,  and  Ifaied  with  fea^* 
tkA*s.  It  seems  the  house,  after  being  bottt,  had 
Mood  empty  some  years  before  he  occupied  it ;  and 
ho  concluded  that  some  lai^e  birds  had  taken  ad- 
TUntage  of  iti  retired  situation  to  make  thdf  neat 
Hnere.  The  rubbish,  considerable  in  quanti^ 
beSng  removed,  and  the  fonnOl  cleared,  tiM^chidk- 
My  drew  vi^l  and  gave  satirfa^ion^ 

in  general,   smoke  is  a  very  tractaUe  thing, 
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easily  governed  and  dinected  when  one  knows  the 
prmcjples,  and  is  wdl  informed  of  the  cmsom- 
stances.  You  know  I  made  it  descend  in  my  Peim- 
sylvanm  stove.  I  formerly  had  a  more  simple  can- 
fraction,  in  which  the  same  effect  was  ptodueed, 
bat  viflable  to  tiie  eye.  (Plate  lY.  figwe  7.)  It  was 
coniposed  of  two  plates,  AB  and  CD,  placed  as 
in  the  figure.  /  The  lower  plate  A  B  rested  with  its 
edge  in  the  angle  made  by  the  hearth  wkh  the  back 
of  the  ctnmney .  The  upper  plate  was  fixed  to  the 
Ineast,  and  lapped  over  (he  lower  about  six  inches 
wide  and  the  l^igth  of  the  plates  (near  two  feet) 
between  them.  Every  other  passage  of  air  into  the 
fiumel  was  wdl  stopped.  Wh^i  therefore  a  fire 
was  made  at  £,  for  the  fint  time  with  charcoal,  ^ 
the  air  in  the  fiumel  was  a  little  heated  tl»oygh  die 
plates,  and  then  wood  laid  on,  the  smoke  would 
rise  to  A,  turn  over  the  edge  of  that  plate,  descoid 
to  D,  tl^n  turn  under  the  edge  of  the  upper  plate, 
and  go  up  the  chimney.  It  was  pretty  to  see,  but 
of  no  great  use.  Placing  tha^efore  the  undar  pUtm 
in  a  higher  situation,  I  removed  the  upper  plate 
CD,  axid  placed  it  perpendicularly,  (plate  IV, 
%ure  B,)  so  that  the  upper  edge  of  the  lower  plate 
A  B  came  within  about  three  indies  of  it,  and 
might  be  pudied  ftother  firom  it,  or  suffered  to  come 
nearer  to  it,  by  a  moveable  wedge  between  them. 
The  flame  then  ascending  from  the  fire  at  £,  was 
carried  to  strike  the  upper  {date,  made  it  very  bot^ 


Digiti 


ized  by  Google 


PART  IV.       paiLOSOPHICM.   SVRJBGTft. 


303 


and  its  beat  rote  and  8|iraad  wkh  the  rarefied  air 
iota  the  room. 

I  beUeve  you  have  seen  in  uae  with  me,  the  con* 
trivaace  of  a  aliding  plate  over  the  fire,  seemingly 
pkiced  to  oppose  the  rising  of  the  smoke,  leaving 
bnt  a  small  passage  for  it,  between  the  edge  of  the 
plate  and  the  back  of  the  chimney.  It  i^  particu- 
larly described,  and  its  uses  explained,  in  my 
formar  printed  letter,  and  I  mention  it  here  only 
as  anothtt  instance  of  the  tractalHlity  of  smoke.' 

The  Stafibrdshire  fire-place,  of  which  a  repre- 
sentation is  affixed,  affords  an  example  of  the 
kind. 


Front  View. 


Side  Vieiv. 


'  See  Notes  at  the  end  of  thia  psper.  No.  IL 
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The  opmiag  of  tile  t^nmn^fk  bricks  nfi  evm 
with  the  fore  edge  of  its  jambs,  leaving  opm  onAjr" 
a  passage  orer  the  gmte  of  the  Mitte  width,  sind 
perhaps  eight  inches  high.  The  grate  donsiila  of 
ienii€iifciilar  bars,  tbeir  upper  W  of  th6  greatent 
diaiiieter,  the  ottiers  tiiider  it  smallw  a«d  smalkfr, 
ao  that  it  has  the  appearance  of  half  a  roimd 
boftket  It  is,  with  the  coals  it  conlaide,  wholly 
idtkout  the  wall  that  shuts  up  the  chimney ;  yet 
the  smoke  bends  and  enters  the  passage  above  it, 
the  draught  being  strong,  because  no  air  Can  ^iter 
*that  is  not  obliged  to  pass  near  or  through  the  Am; 

so  that  all  that  the  funnel  is  filled  with  ia  mtiieh 

* 

heated,  and  of  course  much  rarefied. 

Much  more  of  the  prosperity  of  a  winter  coo^tiy 
depends  on  die  plenty  and  cheapness  of  fiiel,  than 
is  goierally  ims^ed.  In  travelling  I  have  ob- 
served, that  in  those  parts  where  the  inhabitants 
can  have  neither  wood,  nor  coal,  nor  turf,  but  at 
eascessive  prices,  the  working  people  live  in  miser- 
able hovels,  are  ragged,  and  have  nothing  cOitl- 
fortable  about  them.  But  when  fiiel  is  cheap  (or 
where  they  have  the  art  of  managing  it  to  advan- 
tage) they  are  well  fimiished  with  necessaries,  and 
have  decent  habitations.  The  obvious  reason  id, 
that  the  working  hours  of  such  people  are  the  pro- 
vable hours,  and  they  who  cannot  afford  soffi- 
cient  fuel  have  fewer  such  hours  in  the  twenty- 
four,  than  those  who  have  it  cheap  and  plenty : 
for  voxidi  <^  Hit  dtmi^d  wtAJc  of  poor  wpm^n. 
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iudi  as  spioaiiig,  sewkig,  Iraitting,  and  of  the 
nmk  in  those  manniactures  that  require  little  bodily 
•xercise,  cannot  Well  be  perfcnrmed  where  the  fin* 
gers  are  numbed  with  cold ;  those  people  there* 
fore»  m  cold  weadiar,  are  indaced  to  go  to  bed 
80C»ner,  and  lie  longer  in  a  momiag  thioi  ihej 
would  do  if  they  could  have  good  fires  or  warm 
•loves  to  sit  by ;  and  their  hours  of  woriL  are  not 
sufficient  to  produce  the  means  of  comfortable  silb- 
ttstence.  Those  public  works,  therefore,  such  as 
roads,  canals,  &c.  by  which  fiiel  may  be  brought 
cheap  into  such  countries  firom  distant  places,  are 
of  great  utility ;  and  those  who  promote  them  may 
be  reckoned  among  the  benefiactors  of  mankind. 

I  have  great  pleasure  in  having  thus  compfied 
with  your  request,  and  in  the  reflection,  that  tho 
fijendship  you  honor  me  with,  and  in  which  I  have 
ever  been  so  happy,  has  continued  so  many  yearft 
without  the  smallest  interruption.  Our  distance 
firom  each  other  is  now  augmented,  ^d  nature 
must  soon  put  an  end  to  the  possibility  of  my  con- 
timiing  our  corre^ndence :  but  if  consciousness 
and  memcAry  remain  in  a  fiiture  state,  my  esteem 
and  respect  for  you,  my  dear  finend,  will  be  crer^ 
lastL^;.  B.  FniUn^LiK. 

lUfi/at  the  pnceding  Letter  ^nm  Chimfdee. 

No.  I. 

The  latest  w<H^  on  archittctiire  that  I  hav«  Mao; 
is  that  intided  Nut-ehelky  which  iqppoait  ta  \m 
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written  by  a  very  ingenious  man,  and  contains  a 
table  of  the  proportions  of  the  openings  of  chun- 
nies ;  but  they  relate  solely  to  the  proportions  he 
gires  his  rooms,  without  the  smallest  r^ard  to  the 
funnels.  And  he  remarks,  respecting  those  pro- 
portions, that  they  are  similar  to  the  harmonic  di- 
visions  of  a  monochord/  He  does  not  indeed  lay 
much  stress  on  this ;  but  it  shows  that  we  like  the 
appearance  of  principles ;  and  where  we  have  not 
true  ones,  we  have  some  satisfaction  in  producing 
such  as  are  imaginary. 

No.  II. 

The  description  of  the  sliding  plates  here  pro- 
mised, and  which  hath  been  since  brought  into 
use  under  various  names,  vnth  some  immaterial 
changes,  is  contained  in  a  former  letter  to  James 
Bowdoin,  Esq.  as  follows : 

To  James  BowDOiN,  Boston. 

Dear  Sir,  London^  Dec.  2,  1758. 

I  HAVE  executed  here  an  easy  simple  contri- 
vance, that  I  have  long  since  had  in  speculation, 

«  i       ill     I  -  ,,,.<!  I  ■  I  II 

'  *'  It  may  be  just  remarked  here*  that  vpoa  comparisg  thcat 
proportions  with  those  arising  from  the  common  dimions  of  the 
monochordy  it  happens  that  the  first  answers  to  nnsoiis ;.  and 
although  the  second  b  a  discord*  the  third  answers  to  the  Ihirdl 
minor,  the  fourth  to  the  third  miyor,  the  fifth  to  the  fenrtiii, 
the  sixdi  to  the  fifth,  and  the  seventh  to  the  oetavt.''  Nut* 
avBLLB,  page  85. 


Digiti 


ized  by  Google 


PART  IV.   PHILOSOPHICAL  SUBJECTS^       397 

for  ke^Mng  rooms  wanner  in  cold  weather  than 
they  generally  are,  and  with  less  fire.    It  is  thi&: 
the  opening  of  the  chimney  is  contracted,  by  brick- 
work faced  with  marble  slabs,  to  about  two  feet 
lietween  the  jambs,  and  the  breast  brought  down 
to  widiin  about  three  feet  of  the  hearth.    An  iron 
fiume  is  placed  just  under  the  breast,    and  ex- 
tendmg  quite  to  the  back  of  the  chimney,  so  that 
a  plate  of  the  same  metal  may  slide  horizontally 
backwards  and  forwards  in  the  grooves  on  each 
side  of  the  frame.    This  plate  is  just  so  large  as  to 
fill  the  whole  space,  and  shut  the  chimney  en- 
tirely when  thrust  quite  in,  which  is  convenient 
when  there  is  no  fire.    Drawing  it  out,  so  as  to 
ieave  a  space  between  its  further  edge  and  the 
«#1iack,  of  about  two  inches;  this  space  is  sufficient 
for  the  smoke  to  pass ;  and  so  large  a  part  of  the 
Amnel  being  stopt  by  the  rest  of  the  plate,  the  pas- 
jmge  of  warm  air  out  of  the  room,  up  the  chimney, 
-IS  obstructed  and  retarded,  and  by  that  means 
much  cold  air  is  prevented  from  coming  in  through 
crevices,  to  supply  its  place.    This  efiect  is  made 
manifest  three  ways.    First,  when  the  fire  bums 
briskly  in  cold  weather,  the  howling  or  whistling 
jkCHse  made  by  the  wind,  as  it  enters  the  room 
dirough  the  crevices,  when  the  chimney  is  open  as 
usual,  ceases  as  soon  as  the  plkte  is  slid  in  to  its 
pr<^r  distance.     Secondly,  opening  the  door  of 
the  room  about  half  an  inch,  and  holding  yowt 
hand  against  the  opening,  near  the  top  of  the  door. 
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jWk  ftel  tlia  cold  air  coming  in  against  your  hand, 
b«t  wealdy,  if  the  plate  be  in.    Let  another  per- 
9on  saddealj  draw  it  out,  so  as  to  let  the  ahr  of  the 
room  go  up  the  chimney  with  its  i»ual  freedom, 
where  cbiomies  are  open,  and  you  immediately 
fieel  the  cold  air  rushing  in  strongly.    Thirdly,  if 
something  he  set  against  the  door,  just  sufficient, 
when  the  plate  is  in,  to  ke^  the  door  nearly  shut, 
by  resisting  the  pressure  of  the  air  that  would  fbroe 
it  open ;  tfa^a,  when  the  plate  is  drawn  out,  the 
4oor  will  be  forced  open  by  the  increased  pressure 
^the  outward  cold  air  endesToring  to  get  in  to 
dupply  the  place  of  the  warm  air,  that  now  passea 
put  of  the  room  to  go  up  the  chimney.    In  our 
cornmw  open  chimnies,  half  the  fuel  is  wasted, 
Kn4  its  efifect  lost;  the  air  it  has  warmed  being  mi-^ 
n^diat^ly  drawn  o&    Sereral  of  my  aajpuuntanoe 
bavjlng  seen  this  simple  machine  in  my  room,  hate 
imitated  it  at  their  own  houses,  and  it  seems  likely 
to  b^ome  pretty  common*    I  describe  it  thus  pai^ 
tJiciUwiy  to  you,  because  I  think  it  would  be  usefiil 
ill  Boston,  where  firing  is  often  dear. 

Mentioning  chimnies  put  me  in  mind  of  a  pro- 
perty  I  formerly  had  occasion  to  obsenre  in  them, 
which  I  have  pot  found  taken  notice  of  by  othas ; 
it  is,  tb^t  in  the  summer  time,  when  no  fire  is  made 
W  the  chimnies,  there  is,  nevertheless,  a  rc^^ukr 
tbrsmght  of  air  through  them,  continually  pBaeamg 
i){(wards9  front  about  five  or  six  o'clock  in  the  nf- 
t^rooon,  tiU  eight  or  issne  o'clock  the  nextmorakig. 
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when  tke  ounent  begMifi  to  slacken  imd  beskate  % 
liilte,  for  about  half  an  hour,  and  then  aeta  at 
utp&Ofglj  davn  again,  which  k  contmnes  to  do  tttl 
lawarda  fire  in  the*  afternoon,  then  slackenii  and 
hesitates  as  before,  going  9oniatima0  a  little  up^ 
dieii  a  little  dowBf  till,  in  about  half  an  honr«  it 
giots  into  a  steady  upward  currant  for  tb^  nigbt» 
wfaic^  continnes  till  eight  or  nine  the  neort  day; 
the  hours  varying  a  little  as  the  days  lengthen  and 
short^i,  and  sometimes  varying  from  sudden 
<^wgee  in  the  weather;  as  if,  after  being  long 
warm,  it  should  b^n  to  grow  cool  about  noon« 
while  the  air  was  coming  down  the  chimnay,  tbe 
current  will  then  change  earli»  than  the  nsoal 
hour,  &c. 

This  property  in  chimnies  I  imagine  we  aught 
turn  to  some  account,  and  render  improper,  for 
Ae  future,  the  old  ^ajing,  a  tueles^  as  a  chimmey 
in  summer.  If  the  opening  of  the  chimney,  frotn 
the  breast  down  to  the  hearth,  be  closed  by  a 
slight  moveable  frame  or  two,  in  the  manner  ef 
doors,  covered  with  canvass,  diat  will  let  the  av 
through,  but  keep  out  the  flies ;  and  another  lit00 
frame  set  within  upon  the  hearth,  with  hodks  on 
which  to  hang  joints  of  meat,  fowls,  &c.  wrapt  wdft 
W  wet  linen  cloths,  three  or  four  fold,  I  am  conC- 
dent,  that  if  the  linen  is  kept  wet,  by  sprinklh^it 
(moe  a^ay,  the  mesA  would  be  so  cooled  by  the 
evaporation,  carried  on  continudly  by  means  ^ 
ihe  passing  air,  that  it  would  keep  a  week  or  More 
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.  in  the  hottest  weather.  Butter  and  milk  mig^t 
likewise  be  kept  cool,  in  vessels  or  bottles  covered 
with  wet  cloths.  A  shallow  tray,  or  keeler,  should 
be  under  the  frame  to  receive  any  water  that  might 
drip  from  the  wetted  cloths.  I  think,  too,  that 
Alia  property  of  chimnies  might,  by  means  of 
smoke-jack  vanes,  be  applied  to  some  mechankal 
purposes,  where  a  small  but  prdly  constant  powm* 
only  is  wanted. 

If  you  would  have  my  opinion  of  the  cause  of 
tins  changing  current  of  air  in  chimnies,  it  is,  in 
isftiort,  as  follows.    In  summer  time  there  is  gene- 
rally a  great  diflference  in  the  warmth  of  the  air  at 
mid-day  and  midnight,  and,  of  course,  a  differ- 
ence of  specific  gravity  in  the  air,  as  the  more  it  is 
warmed  the  more  it  is  rarefied.     The  funnel  of  a 
chimney  being  for  the  most  part  surrounded  by 
the  house,  is  protected,  in  a  great  measure,  from 
the  direct  action  of  the  sun's  rays,  and  also  from 
Hie  coldness  of  the  night  air.    It  thence  preserves 
a  middle  temperature  between  the  heat  of  the  day 
and  the  coldness  of  the  night.    This  middle  temr 
perature  it  communicates  to  the  air  contained  in  it 
If  the  state  of  the  outward  air  be  cooler  than  that 
ip  the  funnel  of  the  chimney,  it  will,  by  being  heav- 
ier, force  it  to  rise,  and  go  out  at  the  top.    What 
sttj^es  its  place  firom  below  being  warmed,  in  its 
turn,  by  the  warmer  funnel,  is  likewise  forced  up 
by  the  colder  and  weightier  air  below,  and  so  the 
cunsent  is  continued  till  the  next  day,  when  the  sun 
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ipradually  changes  the  state  of  the  outward  ak, 
makes  it  first  as  warm  as  the  funnel  of  the  chimney 
can  make  it  (w9ien  the  current  begins  to  hesitate) 
and  afterwards  wanner.  The  funnel,  being  cooler 
than  the  air  that  comes  into  it,  cools  that  air, 
makes  it  heavier  than  the  outward  air,  of  course  it 
descends ;  and  what  succeeds  it  from  above  being 
cooled  in  its  turn,  the  descending  current  continues 
till  towards  evening,  when  it  again  hesitates  and 
changes  itsxourse  from  the  change  of  warmth  in 
the  outward  air,  and  tbe  nearly  remaining  same 
middle  temperature  in  the  funnel. 

Upon  this  principle,' if  a  house  were  built  behind 
BeacQn-hill,  an  adit  carried  firom  one  of  the  doors 
into  the  hill  horizontally,  till  it  meet  vrith  a  per- 
pendicular shaft  sunk  from  its  top,  it  seems  pro- 
haJble  to  me,  that  those  who  Uved  in  the  house 
would  constantly,  in  the  heat  even  of  the  calmest 
day,  have  bs  much  cool  air  passing  through  the 
house  as  they  should  choose ;  and  the  same,  though 
reversed  in  its  current;  during  the  stillest  night 

I  think,  too,,  this  property  might  be  made  of  use 
to  miners ;  as,  where  several  shafts  or  pits  are  sunk 
perpendicularly  into  the  ewth,  communicating  at 
bottom  by  horizontal  passages,  which  is  a  common 
case,  if  a  chimney  of  thirty  m  forty  feet  high  were 
built  over  one  of- the  shafts,  or  so  near  the  shaft 
that  the  chimney  might  communicate  with  the  top 
of  tike  shaft,  all  air  being  exchided  but  what  should 
pass  up  or  down  by  the  diaft,  a  constant  change  of 

VOL.  n.  2  c 
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m  "mmaid  hy  tfais  menm  be  produced  in  the  pas^ 
Mgw  Mow,  tending  to  secure  die  workmen  fkam 
Apie  damp»,  which  so  frequ^fdy  incommode 
them.  For  the  fresh  air  would  be  almost  always 
Ipoing  down  the  open  shaft,  to  go  up  the  chimneyv 
or  down  the  chimney,  to  go  up  the  shaft.  Let  m^e 
add  one  observation  more,  which  is,  that  if  that 
part  of  the  funnel  of  a  chimney  which  appears 
above  the  roof  of  a  house  be  pretty  loi^,  and  have 
three  of  its  sides  exposed  to  the  heat  of  the  «m 
Sttccessively,  viz.  when  he  is  in  the  east,  in  die 
south,  and  in  the.  west,  while  the  north  side  is  sbelt- 
isred  by  the  building  from  the  cool  northerly 
winds ;  such  a  chimney  will  oft^i  be  so  heated  by 
the  sun,  as  to  continue  the  draught  strongly  up- 
wards^  through  the  whole  tweaty-four  hours,  an4 
often  for  many  days  together.  If  the  oatside  oif 
such  a  chimney  be  painted  black,  the  efiact  vriU  be 
still  g^reater,  and  the  corr^it  stronger. 

No,  HI 

It  is  said  the  northern  Chinese  hare  a  method  of 
warming  their  ground  floors,  which  is  ingeDioms. 
Those  floors  are  made  of  tiles,  «  foot  square  a»d 
two  inches  &ick,  their  comers  being  supported  by 
bricks  set  on  end,  that  are  a  foot  long  and  four 
inches  square ;  the  tiles,  too,  join  into  each  o&icii 
by  ridges  and  hollows  along  their  sides.  This 
forms  a  hollow  under  the  iHiole  floor,  whieh  €m 
one  side  of  tibe  infuse  fans  aa  opening  into  the  air 
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where  a  fire  is  rnade^  alid  ft  has  a  funlid  nring 

fimn  die  oUber  side  to  cktrj  off  the  snoke.    The 

ftnl  is  a  solphurous  pitcoal,  tiie  smell  of  which  im 

the  room  is  thus  ayoided,  white  the  flocor,  and  of 

course  the  room,  is  well  warmed.     Bi^  as  the 

underside  of  the  floor  must  grow  foul  witk  soot^ 

and  a  thick  coat  of  soot  provents  mvdb  of  the 

direct  application  of  the  hot  air  to  the  tiles,  I 

conceive  that  burning  the  smoke,  by  obliging  it  to 

descend  through  red  coals,  would  in  this  construe- 

tion  be  very  advantageous,  as  more  heat  would  bo 

given  by  the  flame  than  by  the  smoke,  and  the 

floor  being  thereby  kept  free  from  soot,  would  be 

more  heated  with  less  fire.    For  this  purpose  I 

would  propose  erecting  the  funnel  close  to  the 

grate,  so  as  to  have  only  an  iron  plate  between  the 

fire  and  the  funnel,  through  which  plate,  the  air  in 

the  funnel  being  heated,  it  will  be  suro  to  draw 

well,  and  force  the  smoke  to  descend,  as  in  the 

figure  (Plate  IV.  Rgure  9.)  where  A  is  the  funnel 

or  chimney,  B  the  grate  on  which  the  fire  is 

placed,  C  one  of  the  apertures  through  which  the 

descending  smoke  is  dr4vm  into  the  channel  D  of 

figure  10,  along  which  channel  it  is  conveyed  by 

a  circuitous  route  as  designated  by  the  arrows, 

until  it  arrives  at  the  small  aperture  £,  figure  10, 

through  which  it  enters  the  funnel  F.    G  in^both 

figures  is  the  iron  plate  against  which  the  fire  is 

made,  which  being  heated  thereby,  will  rarefy  the 

air  in  that  part  of  the  funnel,  and  cause  the  smoke 
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to  Bscead  rapidly.  The  flame  thus  dividing  fixmi 
the  grate  to  the  right  and  left,  and  turning  in  pas- 
sages,  disposed,  as  in  figure  13,  so  as  that  every 
part  of  tl^  floor  may  be  visited  by  it  before  it 
ent^ns  the  fiinnel  F,  by  the  two  passages  £  £,  very 
little  of  Uie  heat  will  be  lost,  and  a  winter  room 
thus  rendafed  very  comfortable. 

No.  IV. 

Page  435.  Fett)  can  imagine^  Sfc.  It  is  said  the 
Icelanders  have  very  little  fuel,  chiefly  drift  wood 
that  comes  upon  their  coast  To  receive  more 
advantage  from  its  heat,  they  make  their  doors 
low,  and  have  a  stage  round  the  room  above  the 
door,  like  a  gallery,  wherein  the  women  can  sit 
and  work,  the  men  read  or  write,  &c.  The  roof 
being  tight,  the  warm  air  is  confined  by  it,  and 
kept  from  rising  higher  and  escaping;  and  the 
cold  air,  which  enters  the  house  when  the  door  is 
opened,  cannot  rise  above  the  level  of  the  top  of 
the  door,  because  it  is  heavier  than  the  warm  air 
above  the  door,  an4  so  those  in  the  gallery  are  not 
incommoded  by  it  Some  of  our  too  lofty  rooms 
might  have  a  stage  so  constructed  as  to  make  a 
temporary  gallgry  above,  for  the  winter,  to  be  taken 
away  in  summer.  Sedentary  people  would  find 
much  comfort  there  in  cold  weather. 
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No.  V. 

Page  451.  fVhere  they  have  the  art  of  nuamgmg 
Hf  S^.  In  soine  houses  of  the  lower  pei^file  among 
the  northern  nations  of  Europe,  and  among  the 
poorer  sort  of  Germans  in  Pennsylrania,  I  hare 
observed  this  construction,  which  appears  very 
adrantageous.  (Plate  IV.  Figure  11.)  A  is  the 
kitchen  with  its  chimney ;  B  an  iron  stove  in  the 
etove-room.  In  a  comer  of  the  chimney  is  a  hole 
through  the  back  into  the  rtove,  to  put  in  fuel,  and 
another  hole  above  it  to  let  the  smoke  of  the  stove 
come  back  into  the  chimney.  As  soon  as  the 
cooking  is  over,  the  brands  in  the  kitchen  chimney 
are  put  through  the  hole  to  supply  the  stove,  m 
that  there  is  seldom  more  than  one  fire  homing  at 
a  time.  In  the  floor  over  the  stove-room  is  a 
small  trap-door,  to  let  the  warm  air  rise  occasionr 
ally  into  the  chamber.  Thus  the  whole  house  is 
warmed  at  little  expense  of  wood,  and  tiie  stove- 
room  kept  constantly  warm ;  so  that  in  the  coldest 
winter  nights,  they  can  work  late,  and  find  the 
joom  still  comfortable  when  they  rise  to  work 
early.  An  English  farmer  in  America,  who  mi^es 
great  fires  in  large  open  chimnies,  needs  the  cofir 
stant  employment  of  one  man  to  cut  and  haul 
wood  for  supplying  them ;  and  the  draught  of  cold 
w  to  them  is  so  Btroi^,  that  the  heels  c^hiB  family 
are  fipozai  while  they  are  scorching  their  fietces^  and 
the  room  is  never  wamii  so  that  little  sedentary 
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work  can  be  done  by  then^  in  winter.  Tlie  differ^ 
eoce  in  this  article  alone  of  economy  shall,  in  a 
coqiw  of  yean,  enable  the  German  to  buy  oiit 
the  FngliiiMinpni  and  take  potBciaioii  of  his  plan* 
teflon. 

MUccUantom  Observations. 

CUmni^  whose  fhnneis  go  up  in  the  n«th  wall 
^  a  home  and  are  expoMd  td  ^  north  winds, 
are  not  so  apt  to  idraw  well  as  those  in  a  south 
wall;  because*  when  rendered  cold  t^  those  winds, 
ihey  draw  downwards. 

Chimaies,  ^[iclosed  in  the  body  of  a  house,  are 
better  than  those  whose  fimneb  are  exposed  ka 
eold  walls. 

Chimaies  in  stacks  ave  apt  to  draw  better  than 
separate  fmmek,  because  the  Amnela  that  have 
constant  fires  in  th^n  warm  the  others,  in  sosae 
d^[ree,  that  have  none. 

One  et  die  fuaneis,  in  a  house  I  once  occupied, 
bed  a  particular  funnel  joined  to  the  south  side  of 
the  stacks  so  that  three  of  its  afides  w^e  exposed 
to  the  snn  ia  the  coiurse  of  the  day,  viz.  (Hate  IV. 
Fi^fcue  13.)  the  east  side  E  during  the  momaig, 
Hie  soaib  side  S  in  the  middle  part  of  Ae  daj, 
and  the  west  side  W  during  the  aftemooai,  wUfe 
ha  aoith  side  was  shdtered  by  the  s)w:k  finom  ttK 
cold  wiadb.  This  ftmaelr  whidi  came  fiom  tba 
gmiad-floer,  and  had  a  considerabla  height  abow^ 
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the  nHjff  was  constantly  in  a  strong  drawing  state 
day  and  night,  winter  and  sumtnef . 

Blacking  of  ftmneld,  etfk^sed  to  the  gtm,  would 
jNTobably  make  them  draw  stffl  stronger. 

In  Pwis  I  saw  a  fire-pAace  mo  ingemoiisly  con- 
trirf  ed  aa  to  senre  eontenieiitly  two  toons,  It  Wdr 
chaaodbCT  a&d  a  study.  The  fmuddi  orer  the  ir4 
was  rottnd.  The  fire-place  was  of  catt  iroii, 
(Pli^  lY.  Figure  tS.)  having  an  upright  back  A, 
and  two  horizontal  senuknrcular  plates  B  C,  the 
Hrhole  so  ordered  as  to  turn  on  the  pivots  D  £. 
The  plate  B  always  stopped  that  part  of  the  roundl 
fimncA  HbsA  was  next  to  the  room  without  fire^ 
whfle  the  other  half  of  the  funnel  over  the  fin 
was  always  op^.  By  this  means  a  selrvant  in  the 
mormng  coirid  make  a  fire  <»  the  hearth  G^  ibm 
io:  the  study,  williout  disturbii^  liie  mastcar  by 
going  into  his  diamber ;  and  the  master,  when  ha 
roae^  could  with  a  toiK^  of  bis  foot  tuiai  tiie  dkim- 
mey  on  its  pivots,  and  bring  Ae  fire  into  hb  cham* 
ber,  keep  it  there  as  kmg  as  he  walited  it,  flind 
tmnk  it  again  what  he  went  out,  into  Us  study. 
The  roiorii  which  had  no  &re  inik  Was  also  wtomed 
by  Hui  heat  coming  through  the  bock  plate,  and 
spreacUng  in  tte  raooi^  aa  it  could  not  go  up  Ae 
^anney. 
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DESCRIPTION    OF    A    NEW    STOVE    FOR    BURNING 

PITCOAL^   AND    CONSUMING   ALL   ITS   SMOK£« 

Written  at  Ska,  17S5. 

Towards  die  end  of  the  last  cmHury  an  inge- 
nioas  French  philosopher,  whose  name  J  am  aonry 
I  -cannot  recollect,   exhibited  an  experiment  to 
show,  that  very  ofienrive  things  might  be  burnt  in 
the  middle  of  a  chamber,  sui^h  as  woollen  rags, 
£Ntthers,  &c.  without  creating  the  least  smoke  or 
smeU.    The  machine  in  which  it  was  made,  if  I 
remember  right,  was  of  this  form,  (see  Plate  VI. 
Figure  1.)  made  of  plate  iron.    Some  clear-burn- 
ing charcoals  were  put  into  the  opening  of  tlie 
short  tube  A,  and  supported  there  by  the  grate  B. 
The  air,  as  soon  as  the  tubes  grew  warm,  would 
ascend  in  the  longer  1^  C,  and  go  out  at  D;  con- 
sequoitly  air  must  enter  at  A,  descending  to  B. 
IntUs  course  it  must  be  heated  by  the  burning 
coals  through  which  it  passed,  and  rise  more^  for- 
cibly in  the  longer  tube,  in  proportion  to  its  degree 
of  heat  or  rarefaction,  and  length  of  that  tube* 
For  such  a  machine  is  a  kind  of  inverted  siphon ; 
and  a3  the  greater  weight  of  water  uai  the  longer 
1^  of  a  common  siphon  in  descending  is  accom- 
panied by  an  ascent  of  the  same  fluid  in  the 
shorter;  so,  in  this  inverted  siphon,  the  greater 
'  quantity  of  levity  of  air  in  the  longer  1^,  in  rising 
is  accompanied  by  the  descent  of  air  in  the  shorter. 
The  things  to  be  burned  being  laid  on  the  hot 
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coal?  at  A,  the  smoke  must  descend  through  those 
coals,  be  converted  into  flame,  ^hich,  after  de8tn>y- 
ing  the  offensive  smell,  come  out  at  the  end  of  the 
longer  tube  as  mere  heated  air. 

Whoever  would  repeat  this  experiment  vnth  suc- 
cess, must  take  care  that  the  part  A  B,  of  the  short 
tube,  be  quite  ftdl  of  burning  coals,  so  that  no 
part  of  the  smoke  may  descend  and  pass  by  them 
without  going  through  them,  and  being  converted 
into  flame ;  and  that  the  longer  tube  be  so  heated 
as  that  the  current  of  ascending  hot  air  is  esta- 
blished in  it  before  the  things  to  be  burnt  are  laid 
on  the  coals;  otherwise  there  will  be  a  disappoints 
ment. 

It  does  not  appear  either  in  the  Memoirs  of  the 
Academy  of  Sciences,  or  Philosophical  Transac- 
tions of  the  English  Royal  Society,  that  any  im- 
provement was  ever  made  of  this  ingenious  expe- 
rimentf  by  applying  it  to  useful  purposes.  But 
there  is  a  German  book,  intitled  Vulcanus  Famu- 
Ions,  by  John  George  Leutmann,  P.  D.  printed  at 
Wirtemberg  in  1723,  which  describes,  among  a 
great  variety  of  other  stoves  for  warming  rooms, 
one,  which  seems  to  have  been  formed  on  the 
same  principle,  and  probably  from  the  hint  thereby 
given,  though  the  French  experiment  is  not  men- 
tioned* This  book  being  scarce,  I  have  translated 
ifaex^bapter  describing  the  stove,  viz. 
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**PulcanusFamulanSjbyJohn  George  LeutmannyP.D. 
Wirtemberg,  1723. 

"CHAP.VIL 

.    ''  Ok  A  Stovk^  which  hbaws  dowkwaeds. 

'*  Here  follows  the  description  of  a  sort  of  stove, 
which  can  easily  be  removed  and  again  replaced 
a(t  pleasure.  This  drives  tiie  fire  down  und^ 
itself)  and  gives  n0  smoker  but  however  a  vary 
unwholesome  vapor. 

''  In  the  figure,  G  is  an  iron  vessel  like  a  ftomel, 
(mate  VI,  Figure  30.)  in  diameter  at  the  top  about 
t«its(ve  tiMhes,  at  the  bottom  near  the  grate  itbout 
five  inches ;  its  height  twelve  inches.  This  is  set 
en  the  barrel  C,  which  is  ten  incfa^  diameter  and 
tW0  £9et  long,  closed  at  each'  end  £  £•  From  one 
end  rises  a  pipe  or  flue  about  four  inches  diameter, 
OBr  Mrhieb  o^r  pieces  of  pipe  are  set,  which  are 
gradually  contracted  to  D,  where  the  opening  is 
but  about  two^  inches.  Those  pipes  must  together 
he  at  least  four  feet  high.  B  is  an  iron  grate. 
F  F  are  iron  handles  guarded  with  wood,  bj  which 
tile  ^ve  is  to  be  lifted  and  moved.  It  stands  on 
three  1^.  Care  must  be  taken  tn  stop  well  all  tiie 
joidts,  thi^  no  smoke  may  leak  through. 
'  *^  When  this  stove  is  to  be  used,  it  must  first  be 
carried  into  the  kitchen  and  placed  in  the  chinmey 
near  the  fire.  There  burning  vrood  must  be  laid 
and  left  upon  its  grate  till  the  barrel  C  is  warm, 
and  the  smoke  no  longer  rises  at  A,  but  descends 
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toWardsC.  Thenitif tabccwmediiitotherown 
which  it  is  to  warax.  When  once  the  batod  C  ii 
wann,  fresh  wood  may  be  thrown  into  the  ▼ewel 
A  as  often  as  one  pleases ;  the  flame  descends  and 
without  smoke,  which  is  so  consumed  that  oaij  a 
vapor  passes  out  at  D. 

"  As  this  vapor  is  unwholesome,  and  affects  the 
head,  one  may  be  freed  from  it,  by  fixing  in  the 
wall  of  the  room  an  inverted  funnel,  such  as  people 
use  to  hang  over  lamps,  through  which  their  smoke 
goes  out  as  through  a  chimney.  This  frmnel  car- 
ries out  all  the  vapor  cleverly,  so  that  one  inds  no 
inconvenience  from  it,  even  though  the  opening  D 
be  placed  a  span  below  the  mouth  of  the  said 
funnel  G.  The  neck  of  the  funnel  is  better  when 
made  gradually  bending,  than  if  turned  in  aoi^ 

angle. 

«  The  cause  of  the  drai^ht  downwsffds  in  the 
stow  is  the  pressure  <rf  the  outward  air,  which, 
fyUbxig  into  the  vessel  A  in  a  column  of  tw^ve 
inches  dkmefcr,  finds  otAy  a  resisting  passage  at 
the  grate  B,  of  five  inches,  and  one  at  I>,  of  two 
indies,  which  are  mrach  too  weak  to  drive  it  back 
i^in;  besides,  A  stands  much  higher  tlnn  B, 
and  ao  the  pressure  on  it  is  greato*  and  mote 
forcible  and  beats  down  Ike  fi^me  to  tiiat  part 
wfaoe  it  fincb  the  least  retdstance.  Carrying  the 
maddne  fint  to  the  kitchen  fire  for  preparation,  is 
eK  this  account,  that  in  the  begiwDg  die  five  and 
I  natnzaUy  a«tend».  tiU  the  ak  in  the  ckse 
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barrel  C  is  made  thinner  by  the  warmth.  When 
tiiat  vessel  is  heated,  the  air  in  it  is  rarefied,  and 
then  all  the  smoke  and  fire  descend  under  it 

'^  The  wood  should  be  thoroughly  dry,  and  cut 
into  pieces  five  or  six  inches  long,  to  fit  it  for  bmg 
thrown  into  the  fiinnel  A."  Thus  &r  the  German 
book. 

It  appears  to  me,  by  Mr.  Leutmann's  expla- 
nation of  the  operation  of  this  machine,  that  he 
did  not  understand  the  principles  of  it,  whence  I 
conclude  he  was  not  the  inventor  of  it ;  and  by 
the  description  of  it,  wherein  the  opening  at  A  is 
made  so  large,  and  the  pipe  E  D  so  short,  I  am 
persuaded  he  never  made  nor  saw  the  experiment; 
for  the  first  ought  to  be  much  smaller  and  the  laat 
much  higher,  or  it  hardly  will  succeed.  The  carry- 
ing it  into  the  kitchen,  too,  every  time  the  fire 
should  happen  to  be  out,  must  be  so  troublesome, 
that  it  is  not  likely  ever  to  have  been  in  practice, 
and  probably  has  never  been  shown  but  as  a  fi^ 
losophical  experiment.  The  funnel  for  conveying 
the  vapor  out  of  the  room  would  besides  have 
been  uAcertain  in  its  operation,  as  a  wind  blovnng 
against  its  mouth  would  drive  the  vapor  back. 

Tlie  stove  I  am  about  to  describe  was  also 
formed  on  the  idea  givoi  by  the  Fr^ich  expeiv 
ment,  and  completely  carried  into  execution  before 
I  had  any  knowledge  of  the  German  inven* 
tion;  which  I  wonder  should  remain  so  many 
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years  in  a  countiy,  i/rbere  the  men  are  so  ingenions 
in  the  management  of  fire,  without  receiving  long 
ince  the  improvements  I  have  given  it 

Description  of  the  Parts*  , 

A,  the  bottom  plate  which  lies  flat  npon  tht 
bearih,  with  its  partitions,  1, 2, 3, 4, 5, 6,  (Plate  YI, 
Fignre  2.)  that  are  cast  with  it,  and  a  groove  Z  Z, 
in  which  are  to  slide  the  bottom  edges  of  die 
small  plates  Y  Y,  fignre  12 ;  which  plates  meeting 
at  X,  close  the  firont 

B 1,  figare  3,  is  the  cover  plate  showing  Its  nnder 
side,  with  the  grooves  1, 2, 3, 4, 5, 6,  to  recdve  the 
top  edges  of  the  partitions  tiiat  are  fixed  to  the 
bottom  plate.  It  shows  also  the  grate  W  W,  the 
bars  of  which  are  cast  in  the  plate,  and  a  groove 
V  V,  which  comes  right  over  the  groove  Z  Z, 
^ure  2,  receiving  the  upper  edges  of  the  small 
slidmg  plates  Y  Y,  figure  12. 
-  B  2,  figure  4,  shows  the  upper  side  of  the  same 
pliaite,  with  a  square  impression  or  groove  for  re- 
ceiving the  bottom  mouldings  T,T,T,T,  of  the  threer 
sided  box  C,  figure  5,  which  is  cast  in  one  piece. 

D,  figure  6,  its  cover,  showing  its  under  side 
ipnth  grooves  to  receive  the  upper  edges  S  S  S  of 
the  sides  of  C,  figure  5,  also  a  groove  R  R,  wliich 
when  the  cover  is  put  on  comes  right  over  another 
Q  Q  in  C,  figure  5,  between  which  it  is  to  slide. 

£,  figure  7,  the  firont  plate  of  the  box. 

P,  a  hole  three  inches  diameter  through  the  cover 
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D»  %iireft  over  wh^  hole  stands  die  raae  F^ 
figures,  vrhich  has  a  corre^ondtng^ hole  two  i»efaeB 
diameter  through  its  bottom. 

The  top  of  the  vase  opens  at  O,  O,  O,  figure  8, 
and  turns  back  upon  a  hihge  behind  ^vhen  coals 
•i^  to  be  put  in ;  the  vase  has  a  grate  within  at  NN 
of  cast  iroQ  H,  ftgore  9»  and  a  bole  in  the  top,  one 
and  a  half  inches  diameter,  to  admit  air,  and  to 
receive  the  ornamental  brass  gilt  flame  M,  figure 
10,  which  stands  in  that  hole,  and,  being  itself 
hollow  and  open,  suffers  air  to  pass  through  it  into 
Ihfefire. 

G»  figure  11,  is  a  drawer  of  plate  iron  flat  slipa 
m  between  in  ^e  partitions  2  and  3,  figure  2,  tx> 
receive  the  falling  ashes.  It  is  concealed  when 
the  small  sliding  plates  TY,  figure  13,  are  shot 
together. 

JI,  I,  I,  I,  figwe  a^  is  a  nidie  haiii  of  brick  in  tbe 
chimney  and  plastered.  It  doses  the  dnmney  over 
tl»  vase^  but  leaves  two  finmels,  one  in  each  cor- 
ner, communicating  with  ike  bottom  box  K  K^ 
figures. 


Dimemiom  of  the  Paris.                pbbt. 

IN. 

Froiit  of  the  bottom  box,     -        -                S 

0 

Height  of  itt  partitkns,        -       .       .        o 

^4 

Ungth  of  No.  1,  %  3,  sod  4,  each,      -        1 

3 

Leqgth  of  No.  5  and  6,  each,       -        •       o 

H 

9readtb  of  the  pass^e  between  No.  2  and  5, .   0 

6 

Breadth  of  the  other  passages  each,       -        0 

5i 

Breadth  of  the  grate,            ...        a 

6i 

Lesgtfi  of  ditto,                   a       .       .       e 

8 
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Bottom  movldiog  of  bos  C»  square^      -  1  0 

Height  of  the  sides  of  ditto,         -  0  4 

Length  of  the  back  side,       -         -  0  10 

Length  of  the  right  and  left  sides,  each,  0  9j 

Length  of  the  firoat  plate  E,  where  longest,  O  11 

The  cover  D,  sqvaiv,            -        -        •  0  12 

Hole  in  ditto,  diametert        —       •        *  0  3 

Sliding  plates  TY,  their  length,  eaob,^    •  1  0 

• ••••••  ••,  their  breadth,  each,  0  4^ 

Drawer  G,  its  length,            -        -        -  0  1 

• breadth,        -        -        -  0  5j 

dq>th,  -.-04 

•  •••••••••••  deptbof its ftirtberend only,  0  i 

Gmte  H  in  the  vase,  its  diameter  to  tb^ 

extremity  jof  its  knobp,  --05 

Thickness  of  the  bars  at  top,        -        -  0  0^ 

at  bottom,  less,    -  0  0 

Depth  of  the  bars  at  the  top,        -        -  0  0| 

Heigbt  of  Ibe  vase,      ....  i  6 

Diameter  of  th#x>pepingO,0,  b  the  elear,  0  $ 

Diam^er  of  the  air-hole  at  top,    <•        -  0  1 1 

•  ••••••  of  the  flange-hole  at  l>ottom,  -  0  2 


To  Jv^  this  machim^ 

Spread  mortar  on  the  hearth  to  bed  llie  bottom 
plate  A,  then  lay  that  plate  level,  equally  distant 
from  each  jamb,  and  projecting  out  as  far  as  you 
thiak  jN^oper.  Then  putting  some  Windsor  loam 
m  iStud  grooves  of  the  cover  B,  lay  that  on :  trying 
ihe  riiding  plates  Y  Y,  to  see  tf  they  move  freely 
in  <be  grooves  ZZ,  Y  V,  designed  fm  them. 

Tiieii  begin  to  build  the  niche,  observing  t^ 


Digiti 


ized  by  Google 


416       WRITINGS  OF   B£KJAMIN   FRASKLIN. 

leave  the  square  comers  of  the  chimney  unfilled  ; 
for  they  are  to  be  funnels.  And  observe  also  to 
leave  a  free  open  communication  between  the  pas- 
sages at  K  K,  and  the  bottom  of  those  funnels, 
and  mind ,  to  close  the  chimney  above  the  top  of 
tlie  niche,  that  no  air  may  pass  up  that  way.  The 
concave  back  of  the  niche  will  rest  on  the  circular 
iron  partition  I  A  4,  figure  2 :  then  with  a  little 
loami  put  on  the  box  C  over  the  grate,  the  open 
fdde  of  the  box  in  fi-ont. 

Then,  with  loam  in  three  of  its  grooves,  the 
grooves  R  R  being  left  clean,  and  bron^t  directly 
over  the  groove  Q  Q  in  the  box,  put  on  the  cover 
D,  trying  the  front  plate  E,  to  see  if  it  slides  fireely 
in  those  grooves. 

Lastly,  set  on  tlie  vase,  which  has  small  holes 
in  the  moulding  of  its  bottom  to  receive  two  iron 
pins  that  rise  out  of  the  plate  D  at  1 1,  for  the  bet- 
ter keeping  it  steady. 

Then  putting  in  the  grate  H,  which  rests  on  its 
three  knobs  h  h  h  against  the  inside  of  the  vase, 
and  slipping  the  drawer  into  its  place ;  Ihe  machine 
is  fit  for  use. 

To  use  it. 
Let  the  first  fire  be  made  after  dght  in  the  evm* 
ing  or  before  eight  in  the  morning,  for  at  those 
tiniM  and  between  those  hours  all  night,  Hbere  h 
usually  a,  draught  up  a  chimney,  though  it  has  long 
been  without  fire ;  but  between  those  hours  m  the 
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daf  there  is  often,  in  a  cold  chimney,  a  draught 
dOMnnwardS)  ^en^  if  you  attempt  to  kindle  a  fire, 
the  smoke  vnXk  come  into  the  room. 

But  to  be  certain  of  your  jH-oper  time,  hold  a 
flamie  oiFer  the  air-hole  at  the  top.  If  the  flame  is 
drawn  strongly  down  for  a  continuance,  without 
whiffling,  you  may  begin  to  kindle  a  fire. 

First  put  in  a  few  charcoals  on  the  grate  H. 

Lay  some  small  sticks  on  the  charcoals. 

Lay  some  pitices  of  paper  on  the  sticks. 

Kindle  the  paper  with  a  candle. 

Tbtn  abut  down  the  top,  and  the  air  will  pass 
down  through  the  air-hole ;  blow  the  flame  of  the 
paper  down  through  the  sticks,  kindle  ihem,  and 
their  flame  passing  lower  kindles  the  charcoal. 

When  the  charcoal  is  well  kindled,  lay  on  it  the 
searcoals,  obiierving  not  to  choak  the  fire  by  putting 
on  tbo  much  at  first. 

The  flame  descending  through  the  hole  in  the 
bottom  of  the  vase,  and  that  in  plate  D  into  the 
box  C,  passes  down  farther  through  the  grate  W  W 
in  plater  B  1,  then  passes  horizontally  towards  the 
back  of  the  chimney ;  there  dividing  and  turning 
to  the  right  and  left,  one  part  of  it  piasses  round 
the  far  end  of  the  partitiop  2,  then  coming  forward 
it  turns  round  the  near  end  of  partition  I,  theii 
moving  backward  it  arrives  at  the  opening  into  the 
bottom  of  one  pf  the  upright  comer  fimnels  behind 
the  niche,  throu^  which  it  as<bends  into  the  chim* 
ney,  thus  heating  that  half  of  the  box,  and  that 
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Bide  of  the  niche.  The  other  part  oi  the  dinded 
flame  passes  romul'  the  far  eAd  of  paititioa  3^ 
round  the  near  end  of  partition  4^  aid  so  into  and 
up  ihe  other  com»  funnel,  thus  heating  the  other 
half  of  the  hox,  and  the  other  dde  of  the  nidie.  The 
Taae  itself^  and  the  box  C,  will  also  be  Tary  faot» 
and  the  air  surroundipg  them  being  heated,  and 
rising,  as  it  cannot  get  into  the  chimney,  it  q[>ieads 
into  the  room,  cold^  air  succeeding  is  wanned  in 
itB  turn,  rises  and  q^reads,  till  by  the  continual 
circulation  the  whole  is  warmed*  - 

If  you  shiHild  haye  occasion  to  make  y^ur  first 
fire  at  hours  not  so  conTenient  as  those  aboTenea- 
tioned,  and  whai  the  chimney  does  not  draw,  do 
not  b^^  it  in  the  irase,  but  in  one  or  more  of  tiie 
passages  of  the  lowar  plate,  first  covonsg  tiie 
mouth  of  the  vase.  After  the  chimney  has  drB#n 
a  while  with  the  fire  thus  low,  and  b^ins  to  be  a 
IHde  warm,  you  may  close  those  passages  and 
lundle  another  fire  in  the  box  C,  leaving  its  alidhig 
shutter  a  little  open ;  and  when  you  find  after  some 
tine  that  the  chimney  being  warmed  draws  fovci- 
Uy,  you  may  dmt  that  passage,  open  your  vue, 
and  kindle  your  fire  there,  as  above  dir^ted.  The 
dbimney,  well  warmed  by  the  first  day's  fee,  wfll 
continue  to  draw  constantly  all  winta-,  if  fireB  are 
made  daily. . 

.   You  will,  in  the  managanent  of  yonr  five,  ha?e 
need  of  ^the  fdlowing  imi^ementk : 
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A  pair  of  araaU  li^t  tonga,  twelve  or  fifteen 
inches  long,  [date,  figure  13* 

A  ligkt  pAet  about  the  same  length,  with  a  flat 
broad  point,  figure  14. 

A  rake  to  draw  adies  out  of  the  passages  of  the 
lower  plate,  where  the  lightar  kind  escaping  the 
adnbox  will  gather  by  degrees,  and  perhaps  OQoe 
in  a  week  or  t^i  days  recpure  being  r^oaoved,  figniQ 
16. 

And  a  fork  with  its  prongs  wide  eocHigh  to  slip 
on  the  neck  of  the  vase  cover,  in  order  to  raise  and 
open  it  miien  hot,  to  put  in  finesh  coals,  ISgure  10. 
-  in  the  managCTtient  oi  this  stove  there  are  ficr^ 
tain  precautions  to  be  observed,  at  firrt  with  alHen-; 
lion,  till  they  become  habitual.  To  avoid  the^inr 
ooni^enience  of  smoker  see  that  the  grate.  H  be 
dear  beibre  you  b^in  tp  light  a  iGresh  fire.  If  ypu 
&ad  it  closed  with  cinders  and  aahes^  turn  it  up 
jwith  yow  tongs,  and  let  them  fall  upon  the  grate 
below ;  the  ashes  will  go  through  it,  aod  the  cioh 
ders  may  be  raked  off  and  returned  into  the.  vase 
when  you  would  bum  themu  Then  see  that  all 
4fae  sliding  plates  aie  in  their  places  ao^  close  shut, 
Aiai.  no  air  may  ehtar  the  stove  tot  through  t^^ 
round  opmiing  at  the  top  of  :tbe  vase.  And  tP 
avoid  <he  inconvenience  of  dust  from  the  anhfn, 
let  the  ash-drawer  be  taken  out  of  the  room  to.be 
emptied :  and  when  you  rake  the  passives,  do  it 
^hen  the  draught  of  die  air  is  strong  inwards,  and 
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put  the  afibes  carefiiUy  into  the  ash-box^  ttat  re- 
maining in  its  place. 

If,  bemg  about  to  go  abroad,  you  imiild  poeyent  - 
your  fire  burning  in  your  absence,  you  may  do  it 
by  taking  the  brass  flame  fit>m  the  top  of  the  vaae, 
Bud  covmng  the  passage  with  a  round  tin  plate, 
which  will  prevent  the  entry  of  more  air  than  baxdy 
sufficient  to  keep  a  few  of  the  coals  ali?e.  When 
you  return,  though  some  hours  abs^t,  by  taking 
off  the  tin  f^ate  smd  admitting  the  air,  your  fire 
wfll  soon  be  recovered* 

The  effect  of  this  madiine^  well  managed,  is  to 
bum  not  only  the  coals,  but  all  the  smoke  of  the 
coals,  so  that  while  the  fire  is  burning,  if  you  go 
out  and  observe  the  top  of  yom  chimney,  you  wiU 
«ee  no  smoke  issuing,  nor  any  thing  but  clear 
warm  air,  which,  as  usual,  makes  the  bodies  seen 
tiUrough  it  ajqpear  waving. 

But  let  none  imagine  fix>m  this,  that  it  may  be  a 
cure  for  bad  or  smoky  chimnies,  much  less  that,  as 
it  bums  the  smoke,  it  may  be  used  in  a  room  that 
has  no  chimney.  It  is  by  the  help  of  a  good  diii»- 
ney,  Ae  higher  the  better,  that  it  produces  its  efiect; 
and  though  a  flue  of  plate  iron  sn^ciently  h^ 
might  be  raised  in  a  very  lofty  room,  the  manage 
ment  to  prevent  all  disagreeable  vapor  would  be 
too  nice  for  common  practice,  and  small  errors 
would  have  unpleasing  consequences. 

It  is  certain  that  clean  iron  yields  no  oSeo/ite 
smell  when  heated.    Whatever  of  that  kind  you 
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psreekjb  yfb^sfe  tb^Efe  are  iron  8loFe8^  psooeette 
therefore  from  somelbttkieaa  buming  or  fuanig  on 
ttieir  fiduafoce.  Hiey  shoold  therefore  never  be 
qpit  npon^  or  gteased,  nor  riiould  any  dust  be 
roflbred  to  lie  npon  ihem.  Bqt  as  the  grei^est  oaie 
Ivril  not  alwitys  prevent  these  thingd,  it  is  ^ell  once 
a^  vreek  to  vrash  the  i^ve  m^ith  soap  lees  and  a 
bvnahy  rinsii^  it  vrith  dean  waiter. 

The  Adoantages  rf  tfii^  Stave 

1.  The  chimney  does  not  grow  foni,  nmr  ever 
need  sweeping ;  for  as  no  smoke  enters  it^na  soot 
CBfk  form  in  it 

2.  The  air  heated  over  common  fires  instanfly 
gnits  tiie  room  and  goes  up  the  chimney  viith  the^ 
smdke ;  bnt  in  the  stove^  it  is  obliged  to  descend 
IB  flame^  and  pass  tiiroogh  the  long  winding  hori* 
adntal  passages^  communicating  its  heat  ta  a  body 
<rf  iron  (date,  whidihaving^tims  time  to  receive  the 
lieaty  conmranicates  the  sam6  to  the  air  of  the 
fOom»  and  hereby  warms  it  to  a  greater  d^ree. 

3.  The  whole  of  the  fuel  is  consumed  by  beinj; 
tamed  into  flame,  and  you  have  the  ben^t  of  it» 
heat;  whereas  in  common  chimnies  a  great  part 
goes  away  in  smoke,  which  yon  see  as  it  rises,  but 
it  afiords  you  no  rays  of  warmth.  One^  may  ob* 
tain  some  notion  of  the  quantity  of  fiiel  thus 
was^  in  smoke,  by  reflecting  on  Ihe  quantity  of 
aoot  thai  a  few  weeks^  firing  vnll  lodge  agamst  tiie 
mlBirnvt  fli^ lAifaiey,  and  y^ this  is  Ibimed  only 
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of  itose'  ptrtioteis  of  the  column  of  sndoke  that  . 
happen  lo  touch  the  ddes  m  its  asoaat    How 
much  more  most  have  passed  off  in  the  air !   And 
w6  know  Hint  this  soot  is  stiH  fbel:  for  it  will  bwii 
and  flanke  as  such,  and  when  haid  caked  together 
is  indeed  very  like  and  almost  as  solid  an  the  coal 
it  prooMds  from.    The  destroction  of  yonr  fnel 
goes  on  neariy  in  Ihe  same  qoantitjr  whether  ii^ 
smoke  or  in  flame :  bnt  there  is  no  comparison  m 
the  difference  of  hestt  given.    CMbsarve  when  fiedi 
coals  are  Ifinit  put  on  your  fire,  vdiat  a  body  of 
smofce  arises.    Hiis  smoke  is  for  a  kmg  time  fecM 
cold  to  take  flame.    If  you  then  plunge  a  bnming^ 
candle  into  it>  the  candle,  instead  of  inflaming  the 
ntoke,    will    instantly    be    itsdf  extingoiBhed*' 
Smoke  nuDst  havaa  c^taindegreeof  heat  tolie  m* 
flammable;  As  soon  as  it  has  acquired  that  degie^^ 
the  approaiah  of  a  candle  will  inflame  the  whole 
body/  and-yoin  wfll  be  very  sensible  of  the  dtfferenoe 
ofthe  heat  it  gives.  AstiHeasierexperBnaitinaybe 
made  widi  the  candle  itself.   Hold  3rour  hand  near 
the  side  of  its  flame,  and  observe  the  heat  it  gives; 
then  blow  it  cnd^  the  hand  remainmg  in  the  sanae' 
jrtaoe,  and  observe  what  heat  may  be  given  by  the 
OtMke  &at  rises  from  the  sdll  burning  snuff.    Yoa 
wiH  find  it  very  little.    And  yet  that  smoke  has  in 
it  the  sobsiance  of  so  much  flame,  and  will  m** 
stantly  produce  it,  if  yov  hold  another  candle 
aliove  it  so  as  to  kindle  it    Now  the  smoke  frsm 
the  fresh  coals  laid  on  this  stove,  instead  of  i 
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mg  and  leaving  die  fire  while  too  cold  to  bom/ 
being  oUiged  to  descend  tbroiigh  die  bununig 
coak^  recetves  among  them  diat  degree  of  hesA: 
which  coBiverts  it  into  flame,  and  the  heat  of  that 
flsBK  is  comnmnicated  to  the  air  of  the  rtNxn,  as 
nbove  exi^iafined. 

4.  The  flame  firom  the  fiesh  coals  laid  <m  in  Hda 
ato?^  descending  throngh  the  coals  abeady  ^- 
nitedy  preserres  diem  long  from  consuming^  and 
condnnes  thasi  in  the  state  of  red  coals  as  long  as 
the  flame  continnes  that  sorrounda  them,  by  which 
means  die  fires  made  in  diis  stove  are  of  mucfar 
longer  duration  than  in  any  other,  and  fewer  coaLr 
are  therefore  necessary  for  a  day.    This  is  a  very 
materia!  advantage  indeed.    That  flame  should  be 
a  kind  c(  friekk,  to  preserve  burning  coals  fitmr 
coDsoming,  may  seem  a  paradox  to  many,  and 
very  unlikely  to  be  true,  as  it  appeared  to  me  die 
first  time  I  observed  the  texA.    I  must  therefore 
relate  the  circumstances,  and  shall  mention  air 
jetsy  experiment,  by  which  my  reader  may  be  inr 
possession  of  every  thing  necessary  to  the  under'^ 
stending  ai  it.    In  die  &rBt  taial  I  made  of  dii*. 
kind  of  stove,  which  was  constructed  of  ddn  {dale- 
iron,  I  had,  instead  of  the  vase,  a  kmd  of  inverted^ 
pyramid  like  a  mill-hopper;  and  fearing  at  firsfr 
that  the  small  grate  eontamed  in  it  might  be^ 
dogged  by  cinders,  and  the  passage  of  the  flame 
aometimes  obstructed,  I  ordered  a.  litde  door  near 
die  grated  by  means  of  which  I  m^hif  on  occasioit 
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claar  H  *  though  a^r  <he  sto¥e  w^  xs»4e,  and 
beEore  I  toed  it,  I  begaxk  to  thixik  this  fxrecaiitiov 
super^HOua,  from  aaimagiiiatioiii  th^  tbejlawer 
being  coutractdd  in  the  narrow  part  where  .th^ 
grate  >vas  placed,  would  be  more  powerfi^  m  «mi* 
suming  what  it, should  there  meet  with,  ^ad  4b^ 
any,  chiders  b^ween  or  near  the  hairs  wopldbe 
presently  destroyed  and  the  passage  opeMd< 
jflfter  ^the  stove  was  fixed  and  in  action,  I  had  » 
pleasure  now  and  then  in  opening  that  door  «  lit-, 
tie,  to  see  through  the  crevice  hpw  the  flsime  4^* 
^oentied  among  the  red  coals ;  and  observing  Qpce 
a  single  cotal  lodged  on  the  bars  in  the  middle  of 
the  focu9,  a^  fancy  took  me  Jto  observe  vrith  n^ 
yratch  in  how  short  a  time  it  would  be  consumed. 
I  looked  at  it  long  without  perqeiying  it  to  be  a)t 
^H  diminish^,  which  suiprised  me  ^neatly.  At 
lejagth  it  occurred  to  m^,  that  I  awl  m9ny.otbe» 
had  ^djda  .the  same  things  thoiisand^  of  tnnes^  ip 
the  cQqservation  o£  tl^  red  coal  fonned^i^.i^ 
snuflf  of  a  bjiuming  €9n41e,  whic|i  while  ^velc^^ 
iniame,  and  thereby  prevepted  fi*om  the  <:<^ata0t 
pf  pai^iqg  air,,  is  long  continued,  wd  sHigtncaaits 
.insljead  of  dimini^ing,  so  that  we  areoft^n  obliged 
tQ  remove  it  bjftfa^. snuffers,  or  b<^  it  ottt  b^.Hm 
flame  into  the  air,  whare  it  con3ittnes  pces^Ddly:  to 
as|ies.  I  tl^en  ^ppodedt  that  to  ccmsiune  a.hftdy 
by  fire,  passing  air  was  necessary  to  racdve  aid 
carry  off  thje  it? parpt^  particles  of  the  ,bady  t-ja«d 
that  the ^pusamg  j%tb0  fliuna  ofsty  Bt»v«^  and 
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in  the  Aame  of  a  cdndle,  being  already  satorftted 
^ilb  woh  particles^  could  not  receive  more,  and 
therefore  lejR;  the  coal  undiminished  as  long  as  the 
outward  air  wais  prevented  from  coming  to  it  by  the  • 
swTOunding  flame,  which  kept  it  in  a  situation 
somewhat  like  that  of  dtfurcoal  in  a  well-luted 
crocttile,  ^irtiich,  though  long  kept  in  a  stroi^  fire, 
comes,  out  nnccmsum^. 

An  easy  e^ipefiment  wiU  satisfy  any  one  of  tins 
f^raenfug  power  of  flame  enveloping  red  coaL 
l^e  a  small  stick  of  deal  or  other  wood,  Hie  size 
of  a  goose-quill,  and  hold  it  horizontally  and 
s^^adily  in  the  flame  of  the  candle  above  the  vrick, 
Vidiou^  teaching  it,  but  in  the  body  of  the  flame. 
Ilie  w9od  will  first  be  inflamed,  and  bum  beyond 
the  edg)^  of  the  flame  of  ^  candle,  pwhi^a 
%Mufter  of  an  ioch.  When  the  .flame  of  tiie  wood 
909s  outi  it  wiU  leave  a  red  coal  at  the  end  of  the 
8tidc»  part  of  which  will  be  in  the  flame  of  the 
eifldle,  and  part  out  in  the  air.  In  a  ininute  or 
two  yoiu  will  perceite  the  coal  in  the  air  diminish 
gradually,  so  as  to  form  a  neck ;  while  the  part  in 
tlie  flame  continues  of  its  first  size,  and  at  the 
meek  toeing  quite  consumed,  it  drops  ofi*;  and  by 
lolling  it  between  your  fingers  when  extinguished, 
jM>u  will  find  it  still  a  solid  coal. 
,  However,  as  one  cannot  be  always  puttiitg  on 
filesh  fuel  in  this  stove  to  furnish  a  continual  flame 
«iiw  dooeiofat^abdle,  the  air  in  the  intervals  of 
time  gets  at  the  red  coab  and  ckmsmnes  tihenu 
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Yet  the  conseiTatioa  while  it  lasted,  so  much  de*» 
layed'the  coDsmn^on  of  die  coals,  tlmt  two  ftm,. 
one  made  ia  tbe  morning,  and  die  other  in  the 
afleraoon,  eadi  made  by  only  a  ^hatM  of  coalSir 
were  sufficient  to  keep  my  writo^room^  fiAkMit 
sixteen  feet  square  and  ten  high,  warm  a  wfkole 
day.  The  fire  Jdndled  at  seven  in  the  UMmdng^ 
would  bum  till  noon;  and  all  the  iron  i>f  the 
machine  with  the  walk  c^  the  mche  being  (hereby 
heated,  the  room  kept  warm  till  ev^iiag,  when 
another  smaller  fire  kindled,  kept  it  warm  (iH 
midni^t. 

Instead  of  the  sliding  plate  E,  which  shuts  the 
fimit  of  the  box  C,  I  sometimes  used  aaotli» 
which  had  a  pane  of  glass,  or,  which  is  better,  of 
Muscovy  talc,  that  the  flame  might  be  seen  de- 
i^bending  firom  the  bottcmi  of  the  vase  and  pasraig 
in  a  column  through  the  box  C  into  tlie  cavilieB  of 
the  bottom  plate,  like  water  ftllii^  firmn  a  finm^ 
admirable  to  such  as  are  not  acquainted  with  tbe 
nature  of  the  machine,  and  in  itself  a  pleasiiiif 
spectacle. 

Every  utensil,  however  properly  contrived  to 
serve  its  purpose,  requires  some  practice  before  it 
can  be  used  adroitiy.  Put  into  the  hands  of  a 
man  for  the  first  time  a  gimblet  or  a  hammer  (v«y 
simple  instruments),  and  tell  him  tiie  use  of  them, 
he  shall  neither  bore  a  hole  nor  drive  a  nail  tvitk 
ike  dexterity  and  success  of  another  who  Ims  been 
accustomed  to  handle  tiiem.    The  b^^inner  there- 
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fore  in  ^  n^  of  tiiis  madiiiie,  will  do  well  moi  io 
be  cKscoongod  witti  little  accidents  that  may  arise 
atfiiBtfroiiiliis  want  of  experience.    Being  some- 
wluit  compter  it  reqnares,  as  already  said,  a  verify 
of-alteutioiia;  habit  will  mder  them  mmecessary. 
Aad  ^  stndioiiB  man  who  is  mndi  in  his  cham- 
ber, and  has  a  pleasme  in  managmg  his  own  fire, 
will  soon  find  this  a  madiine  moirt  comfortable  and 
deligfatfal.    To  others  who  leaye  thrar  fires  to  the 
care  of  ^pnorant  servants,  I  do  not  recommend  it. 
They  will  with  difficolty  acquire  the  knowledge 
necessary,  and  will  make  fireqnent  blunders  that 
wfll  fill  your  room  with  smoke.    It  is  therefore  by 
BO  means  fit  for  common  use  in  families.    It  may 
be  advisable  to  begin  with  the  flaming  kind  of 
stone  coal,  which  is  laige,  and,  not  caking  tdg^etlwr, 
is  not  BO  apt  io  clog  the  grate.    After  some  ex-: 
perience,  any  kind  of  coal  may  be  used,  and  with 
tliiaadefBntage^  that  no  smdl,  even  fi*om  the  most 
sulphurous  kiild,  can  come  into  your  room,  the 
cwrent  of  air  being  comitantly  mto  the  vase,  where 
too  that  smell  is  all  consumed. 

The  vase  form  was  chosen  as  bemg  dlegant  in 
iteelf,  and  very  proper  fcMr  burning  of  coals :  where 
wood  is  the  usual  fud,  and  must  be  burned  in 
pieces  of  some  length,  a  long  square  chest  may  be 
substituted,  hoi  which  (Plate  vi.  figure  17.)  A  is 
the  cover  opening  by  a  hinge  behind,  B  the  grat^ 
C  the  hearth4>oac  with.its  divisions  as  in  the  otl^r,, 
B  the  [dan  of  the  chest,  £  tho<  long  narrow  grate. 
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'  This  I  Imve  not  tned,  but  the  vaie  OMtdUne  WM 
completed  in  1771,  and  wed,  by  me  ia  hondoA 
three  winteiSt  and  one  afterwards  in,  America* 
much  to  my  aatisfatction ;  and  I  htt?e  not  yet 
thought  of  any  improvement  it  may  be  t^apaUe  d^ 
diongh  suoh  may  oceur  to  otkara.  Fw  commott 
U8e»  while  in  France,  I  h»re  contrived  anothar 
grate  fiur  coals,  whadi  has  in  part  the  same  property 
of  bnroing  the  smoke  and  preserving  the  red  coak 
longer  by  the  flame,  though  not  so  completdy  aa 
in  the  vase,  yet  sufiidently  to  be  very  lueful,  which 
I  fi&all  i^ow  describe  as  follows.' 

A  (Plate  VI.  figure  18.)  ia  a  xound  grat^  one 
foot  (French)  in  diameter,  and  ei^t  mdies  deep 
between  the  bars  and  the  back;  the  sides  and 
back  of  plate  iron ;.  the  sides  having  holes  of  half 
an  inch  diameter,  distent  three  or  four  indieafrom 
each  other,  to  let  in  air  for  enfivening  the  fire.  Tha 
badL  without  holes;  The  sides  do  not  meet  at 
ijop  nor  at  bottom  by  dght  inches :  that  square  lai 
filled  by  grates  of  smaU  bars  cros«Bg  fitmt 
to  back  to  let  in  air  below,  and  1^  out  the 
smoke  or  flame  above.  The  three  middle  bars  of 
the  flt)nt  grate  are  fixed ;  tbeupperand  lower  may 
be  taken  out  and  pat  in  at  pleasure,  when  hol^ 
with  a  pair  of  jH^cers.  This  round  grate  tmna 
upon  an  axis,  supported  by  the  crotchet  B^  Ihe 
stMd  of  which  is  an  inverted  cmiical  tdbe  five 
ittdies  deep,  whidi  comes  on  as  many  indies  upoa 
a  pm  that  fits  it;  ahd  wliich  is  fixed^upajght  in  a 
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ecifit  mm  plate  D,  tiiat  lie»  upon  the  hunlb ;  ik 
flie  middle  of  the  top  and  bottom  grates  are  &Ded, 
small  upright  pieces  E  E^  about  an  inch  high, 
wlUch,  as  the  Whole  is  turned  on  its  axis,  stop  h 
when  the  grate  is  perpendicular.  Figure  19  is 
anotiier  view  of  tlie  same  machine. 

In  making  the  first  fire  in  a  morning  with  this 
grate,  there  is  nothing  particular  to  be  obsarrod* 
It  is  made  as  in  other  grates^  the  coals  being  put 
in  above,  after  taking  out  the  upper  bar,  and  wo* 
placing  it  vehen  they  are  in.  The  round  %are  of 
fbe  fire,  v^hen  thoroughly  kindled,  is  agre^Me;  it 
represents  the  great  giver  of  vrarmth  to  our  systenu 
As  it  bum^  down  and  leaves  a  vacancy  above, 
which  you  would  fill  vrith  firesh  coab,  the  upp^ 
bar  is  to  be  taken  out,  and  afterwards  replaced. 
Hie  firesh  coals,  while  the  grate  continues  in  the 
same  position,  wHl  throw  up,  as  inual,  a  body  of 
ttlick  smoke.  But  every  one  accustomed  to  coal 
fires  in  common  grates  must  have  observed,  that 
piec^  of  firesh  coal,' stuck  in  below  atnoi^  the  red 
coals,  have  their  smdce  so  heated  as  that  it  be- 
comes flame  as  fast  as  it  is  produced,  which  flame 
rises  among  tiie  coals  and  enlivens  the  appearance 
d  ^le  fire.  Here  then  is  the  use  of  this  svdvei 
grate.  By  a  push  viith  your  tongs  or  p6ker,  yoik 
turn  it  on  its  pin  till  it  faces  the  back  of  the  chittf- 
A^,  tlien  tmn  it  over  on  its  axis  gei<tly  till  it  again 
faces  the  room,  whaeby  aU  die  fi^h  coals  wffl  be 
found  undw  the  live  coals,  and  the  greats  part  of 
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the  smoke  ariang  from  tiie  fiBsh  coals  will  in  its 
passage  through  the  Uve  ones  be  heated  so  as  to  be  ; 
converted  into  flame:  whence  you  have  much 
more  heat  from  them,  and  your  red  coals  are 
kmger  [ureserved.  from  consoming.  I  conceive  tUb 
construction,  thou^  not  so  complete  a  consumer 
of  all  the  smoke  as  the  vase,  yrt  to  be  fitter  for 
common  use,  and  very  advantageous.  It  giyes  too 
a  full  sight  of  the  fire,  always  a  pleasing  object, 
which  we  have  not  in  the  other.  It  may  vnth  a 
touch  be  turned  more  or  less  fi^^d  any  one  of  the 
company  that  dewes  to  have  less  of  its  heat,  or 
jNPesented  fuU  to  one  just  come  put  of  the  cold. 
And  supported  in  a  horizontal  po«lion,  a  tea-ket- 
tle may  be  boiled  on  it. 

The  author's  description  of  his  Pennsylvania  j 
fire^ace,  first  published  in  1744,  having  fallen 
into  the  hands  of  workmen  m  Europe,  who  did 
not,  it  seems,  well  comprehend  the  principles  ol 
that  machine,  it  was  much  disfigured  in  their  imita- 
tions  of  it ;  and  one  of  its  main  mtentions,  that  ol 
admitting  a  sufficient  quantity  of  fi-esh  air  wanned 
in  entering  through  the  air-box,  nearly  defeated 
by  a  pretended  improvement,  in  lessening  its 
sages  to  make  more  room  for  coals  in  a 
On  y^Kieace  of  such  improvements,  they  ol 
patents  for  the  invention,  and  for  awhile 
great  profits  by  the  sale,  till  the  public  became 
sible  of  that  defect,  in  the  expected  operation. 
the  same  thing  should  be  attempted  with  this  v 
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stove,  it  will  be  wdl  for  the  buyer  to  etamine  tho- 
vonghly  rach  pretended  kaproTements,  lest,  being 
tbe  mere  productions  of  ignorance,  they  diminish 
or  d^Bat  fte  advantages  of  the  machine,  and  pro- 
ifaioe  incniTeni^ice  and  disappmntment 
-  The  method  of  burning  smd^e,  by  obliging  it  to 
descend  through  hot  coals,  nuiy  be  of  great  use  in 
heating  the  walls  of  a  hot-house.  In  the  common 
way,  &e  horizontal  passages  or  flues  that  are  made 
to  go  and  return  in  those  walls,  h>sea  great  deal 
of  their  eflkct  when  they  come  to  be  foul  with 
soot;  for  a  thick  blanket-like  lining  of  soot  prevents 
much  of  the  hot  air  from  touching  and  heating 
tbe  brick  work  in  its  passage,  so  that  more  fire 
must  be  made  as  the  flue  grows  fouler:  but  by 
burning  the  smoke  tiiey  are  kept  always  clean. 
Tb<i  same  itiethod  may  also  be  of  gteat  advantage 
to  those  businesses  in  which  la^e  coppers  or  cal- 
drons are  to  be  heated. 


OK  IMPROVEMENTS  IN  NAVIGATION. 
To  MoKs.  Alphonse  Le  Roy,  at  Pabis. 

jdt  sea,  on  board  the  London  Packet,  Capt.  Truxton. 
SiR^  Augmt,  1785. 

Your  learned  writings  on  the  navigation 
of  the  ancients,  which  contain  a  great  deal  of  ctoi- 
ous  information,  and  your  very  ingenious^  contriv- 
ances for  improving  the  modem  sails,  (voiiure,)  of 
which  I  saw  with  great  pleasure  a  successfol  trial 
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on  the  river  SeJne^  have  induced  me  tosubnoitto 
your  coiiflideration  and  judgmeiit  sone  tboogftta  I 
have  had  on  the  latter  SRibjeot 

Those  mathematicians  who  have  endeavored  to 
improve  the  swiftness  of  vessels,  by  calculatiDg  t^ 
find  the  form  of  least  resistance,  seem  to  have  conr 
sidered  a  ship  as  a  body  moving  through  one  fluid 
only,  the  water;  and  to  have  ^ven  little  attentioiL 
to  the  circumstances  of  her  moving  through  anotiier 
flttid»  the  air.  It  is  true,  that  when  a  vessel  sailff 
right  before  the  wind,  this  circumstance  is  of  iM^ 
importance,  because  the  wind  goes  with  ber;  but- 
in  every  deviation  from  that  course,  the  resistanoe 
of  the  air  is  something,  and  becomes  greater  m 
proportion  as  that  deviation  increases.  I  waite  at 
present  the  consideration  of  those  diflerent  degraea 
of  rei^i^»ice  given  by  the  air  to  that  part  of  the  huBT 
which  is  above  water,  and  confine  mya^  to  that 
given  to  the  sails;  for  their  motion  tbrovgh  the 
air  is  resisted  by  the  air,  as  the  motion  of  the 
hull  throi^h  the  water  is  resisted  by  the  water, 
though  with  less  force»  as  the  air  is  a  lighter  fluid. 
And  to  sunplify  this  discussion  as  much  as  possible, 
I  would  state  one  situation  only,  to  wit,  that  of 
the  wind  upon  the  beam,  the  ship's  course  being 
directly  across  the  wrmd :  and  I  would  suppose 
the  sail  set  in  an  angle  of  45  d^rees  with  the  keel^ 
as  in  the  following  figuie.  (Plate  YIL  fig.l.) 

A  B  represents  the  body  q£  the  vessel,  C  D  (ba 
position  of  the  sail,  E££  tbedirectioiiof  tbewiml. 
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M  M  the  line  6f  motion.  In  observing  ibis  figure 
it  ^in  appear,  that  so  much  of  the  body  Of  the  Ves- 
sel as  is  immersed  in  the  water  must,  to  go  forward, 
remove  out  of  its  way  what  water  it  meets  witii  be- 
tween the  pricked  lines  FF.  And  the  sail,  to  go 
forward,  must  move  out  of  its  way  all  the  air  its 
"vrhole  dimension  meets  Mrith  between  the  pricked 
Ubes  C  G  and  D  G.  Thu^  both  the  fluids  give 
resistance  to  the  motion,  each  in  proportion  to  the 
quantity  of  matter  contained  in  the  dimensions  to 
be  removed.  And  though  the  air  is  vastly  lighter 
than  the  water,  and  therefore  more  easily  removed, 
yet  the  dimension  being  much  greater  its  efiect  is 
very  considerable. 

It  is  true  that  in  the  case  stated,  the  resistance 
given  by  the  air  between  those  lines  to  the  motion 
of  the  sail,  is  not  apparent  to  the  eye,  because  the 
greater  force  of  the  wind,  which  strikes  it  in  the 
direction  E  E  E,  overpowers  its  effect  and  keeps 
die  sail  fiiU  in  the  curve  a,  a,  a,  a,  a.  But  suppose 
the  wind  to  cease,  and  the  vessel  in  a  calm  to  be 
impielled  vrith  the  same  swiftness  by  oars,  the  sail 
would  then  appear  filled  in  the  contrary  curte, 
b,  b,  b,  b,  b,  when  prudent  men  would  immediately 
percdve,  that  the  air  resisted  its  motion,  and  Would 
order  it  to  be  taken  in. 

Is  there  any  possible  means  of  diminishing  this 
resistance,  while  the  same  quantity  of  sail  is  ex- 
posed to  the  action  of  the  wind,  and  therefore  the 
same  force  obtained  from  itT    J  tiiink  there  is,  and 

VOL.  II.  2  £ 
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that  it  may  be  done  by  dividing  the  aail  into  a 
number  of  parts,  and  placing  those  parts  in  a  line 
one  behind  the  other ;  thus  instead  of  one  sail 
extending  from  G  to  D,  figure  2,  if  four  sails,  con- 
taining together  the  same  quantity  of  canvas,  were 
placed  as  in  figure  3,  each  having  one  quarter  of 
the  dimensions  of  the  great  sail,  and  exposing  a 
quarter  of  its  surface  to  the  wind,  they  would  give 
a  quarter  of  its  force ;  so  that  the  whole  force  ob- 
tained firom  the  wind  would  be  the  same,  while  the 
resistance  from  the  air  would  be  nearly  reduced  to 
the  space  between  the  pricked  lines  a  b  and  c  dp 
b^^re  the  foremost  sail. 

It  may  perhaps  be  doubted  whether  the  resist- 
ance from  the  air  would  be  4S0  diminished ;  since 
possibly  each  of  the  following  small  sails  having 
also  air  before  it,  which  must  be  removed,  the  re- 
sistance on  the  whole  would  be  the  same* 

This  is  then  a  matter  to  be  determined  by  experi- 
ment I  will  mention  one  that  I  many  years  since 
made  with  success  for  another  purpose ;  and  I  will 
propose  another  small  one  easily  made.  If  that 
too  succeeds^  I  should  think  it  worth  while  to 
make  a  larger,  though  at  some  expense,  on  a  liva* 
boat;  and  perhaps  time,  and  the  improvements 
experience  will  afford,  may  make  it  applicable  with 
advantage  to  larger  vessels. 

Having  near  my  kitchen  chimney  a  round  hole 
of  eight  inches  diameter,  through  which  was  a 
constant  steady  current  of  air,  increasing  or  dimi« 
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nifilHiig  (mly  as  the  &te  increased  or  dimiuMheil^ 
I  contrived  to  place  my  jack  so  as  to  receive  the 
CQireiit ;  aad  taking  off  the  fliers,  I  fixed  in  their 
steiul  on  the  same  pivot,  a  rcmnd  tin  plate  of  nearly 
the  same  diameter  with  the  hole ;  and  having  cut 
it  in  radial  lines  aUnost  to  the  c^itre,  so.as  to  have 
six  eqaal  vanes,  I  gave  to  each  of  them  the  obliqjuily 
of  forty-five  d^rees.  They  moved  round,  vritbo^t 
the  weighA,  by  tl^e  impression  only  of  the  curreent  of 
air,  but  too  slowly  fi>r  the  purpose  of  roastii^.  I 
suspected  that  the  air  struck  by  the  back  of  eadi 
vane  might  possibly  by  its  resistance  retard  the 
motion ;  and  to  try  this,  I  cut  each  of  them  into 
two»  and  I  placed  the  twelve,  each  having  the 
s^me  obliquity,  in  a  line  behind  each  other,  when 
I  perceived  a  great  augmentation  in  its.  velocity, 
which  encouraged  me  to  divide  them  once  more, 
^fkd  continuing  the  samie  obliquity,  I  placed  the 
twenty-four  behind  each  othe^  in  a  line,  when  the 
force  of  the  vrind  being  the  same,  and  the  surfece 
of  vane  the  same,  they  moved  round  with  much 
greater  rapidity,  and  pafectly  answered  my  par<- 
pose. 

Tbe  second  experiment  that  I  prc^pose,  is  to  take 
two  playing  car<b  of  the  same  dimensions,  and  cut 
one  of  them  transversely  into  eight  equal  pioc^; 
then  vnth  a  needle  string  them  upon  two  threads 
one  near  each  end,  and  place  them  so  upon  the 
threads  that,  when  hung  up,  they  may  be  one  ex- 
actly over  the  other,  at  a  distance  equal  to  their 
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t»iaMi»  Mch  in  a  horizontal  poeiticm ;  and  let  a 
aiiiilll  weight,  such  as  a  Iwd-fihot,  be  hung  under 
then,  t&  make  them  fall  in  a  straigfat  line  when  let 
looae.  Suspend  also  the  whole  car&  by  threads 
from  its  fomr  comers,  and  hang  to  it  an  equal  weight, 
so  as  to  draw  it  downwards  whai  let  fail,  its  whole 
breaditti  pressing  against  the  air.  Let  those  two 
bodies  be  attached,  (me  of  them  to  one  end  of  a 
thread  a  yard  long,  the  othar  to  the  oth^  end. 
Extend  a  twine  under  the  ceiling  of  a  room,  and 
pot  through  it  at  thirty  inches'  distance  two  pins 
bent  in  the  form  offish-hooks.  On  these  two  hooks 
hang  the  two  bodies,  the  thread  that  connects  them 
extending  parallel  to  the  twine,  which  thread  being 
ci^  they  must  begin  to  fall  at  tiie  same  instant. 
If  they  take  equal  time  in  fUling  to  die  floor,  it  n  a 
proof  tiiat  the  resistance  of  the  air  is  in  both  cases 
equaU  If  the  whole  card  requires  a  longer  tim^ 
it  9hcwB  that  the  sum  of  the  resistances  to  the 
I^ecesofthecutcardis  not  equal  to  the  resistance 
of  the  whole  one.^ 

ll)i^  principle  so  fisur  confirmed,  I  would  proceed 
to  make  a  larger  experiment  with  a  shallop^  whidi 
J  would  rig  in  this  manner.     Same  plate,  fig.  4. 

A  B  is  a  long  boom,  from  which  are  hoisted  se- 
▼ied  jibs,  a,  b,  c,  d,  e,  f,  g,  each  a  seventh  part  of  die 


*  The  motion  of  the  Teasel  made  it  iDcoavtnient  to  try  i 
simple  experiment  at  sea,,  when  the  proposal  of  it  was  wiitfen* 
But  it  has  been  tried  since  we  came  on  short,  and  sncoaadcd  as 
the  other. 
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whole  dun^urionfi,  aad  as  mncli  more  as  w91  iH 
tbe  whftle  space  when  set  in  an  ai^Ie  of  folty-Aye 
d^gneesi  so  that  they  may  lap  when  gomg  befott 
the  wind,  and  hold  more  when  going  large.  Hits 
ri^ed,  when  going  right  before  the  wind,  the  boom 
should  be  brought  at  right  angles  with  the  keel,  by 
meatis  of  the  she^t  ropes  C  D,  ai>d  all  th«  sa& 
hauled  flat  to  the  boom. 

These  positions  of  boom  and  sails  to  be  varied 
as  the  whid  quarters.  But  when  the  ii^ind  is  on 
the  beam,  or  when  you  would  turn  to  windwaldt 
the  boom  is  to  be  hauled  right  fore  and  aft,  and  thfe 
sails  trimmed  according  as  the  wind  is  more  or  less 
against  your  course. 

It  seems  to  me  that  the  management  of  a  shriAi^ 
so  rigged  would  be  very  easy,  A^  sails  beii^  ran 
up  and  down  sepvately,  so  that  more  or  less  sail 
ttttty  be  made  at  pleasure ;  and  I  imagine,  thatthsife 
bdi^  full  as  much  sail  exposed  to  the  force  of  the 
wind  which  impds  the  vessel  in  its  cou^,  as  if  the 
whole  w^«  in  one  piece,  and  the  resistance  of  the 
dead  ait*  against  the  foreside  of  the  saO  being  dinu- 
nished,  the  advantage  of  swiftness  would  be  very 
considerable  ;  bendes  that  the  vessel  would  lie 
nearer  the  wind. 

Since  we  are  on  the  subject  of  improvements  in 
navigation,  permit  me  to  detain  you  a  little  longier 
with  a  small  relative  observation.  Being,  in  one 
of  my  voyages,  with  ten  merchant-ships  under 
cmivoy  of  a  frigate  at  anchor  in  Torbay,  waiting 
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for  a  wind  to  go  to  the  westward,  it  came  iair>  but 
brought  m  with  it  a  considerable  3wel].  A  signal 
was  given  for  weighing,  and  we  put  to  sea  all  tjog^ 
4her ;  but  three  of  the  ships  left  thdr  anchors,  their 
.caUes  parting  just  as  their  anchors  came  arpeak. 
Our  cable  held,  and  we  got  up  our  anchor;  but 
the  shocks  the  ship  felt  befoi*e  the  anchor  got  loose 
from  the  ground  made  me  reflect  on  what  might 
\possibIy  have  caused  the  breaking  of  the  other  ca- 
Ues ;  and  I  imagined  it  might  be  the  short  bending 
of  the  cable  just  without  the  hause-hole,  from  a 
horizontal  to  an  almost  vertical  position,  and  the 
sudden  violent  jerk  it  receives  by  the  rising  of  the 
head  of  the  ship  on  the  swell  of  a  wave  while  in  tiiat 
position.  For  example,  suppose  a  vessd  hove  up 
so  as  to  have  her  head  nearly  over  her  anchor, 
which  still  keeps  its  hold,  perhaps  in  a  toug^ 
bottom ;  if  it  were  calm,  the  cable  still  out  would 
form  nearly  a  perpendicular  line,  meai^ring  the 
distance  between  the  hause-hole  and  the  anchor; 
but  if  there  is  a  swell,  her  head  in  the  trough  of  the 
sea  will  fall  below  the  level,  and  when  lifted  on 
the  wave  vnll  be  much  above  it.  In  the  first  caae 
the  cable  will  hang  loose  and  bend  perhaps  as  in 
figure  5.  In  the  second  case,  figure  6,  the  cable 
will  be  drawn  straight  writh  a  jerk,  must  sustain 
the  whole  force  of  the  rising  ship,  and  must  either 
loosen  the  anchor,  resist  the  rising  force  of  the 
ship,  or  break.  But  why  does  it  break  at  the 
hause-hole? 
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Let  US  suppose  it  a  cable  of  three  inches  diame* 
ter,  and  represented  by  figure  7.  If  this  cable  is  to 
be  bent  round  the  comer  A,  it  is  evident  that  either 
^e  part  of  the  triangle  contained  between  the  let- 
ters a,  b,  c,  must  stretch  considerably,  and  those 
most  that  are  nearest  the  sur£sice ;  or,  that  the  parts 
between  d,  e,  f,  must  be  compressed ;  or  both,  which 
most  probably  happens.  In  thid  case  the  lower 
half  of  the  thickness  affords  no  strength  against 
tiie  jerk,  it  not  being  strained  ;  the  upper  half  bears 
the  whole,  and  the  yams  near  the  upper  surface 
being  first  and  most  strained,  break  first,  and  the 
next  yams  follow ;  for  in  this  bent  situation  they 
caimot  bear  the  strain  altogether,  and  each  contri- 
butes its  strength  to  the  whole,  as  they  do  when  the 
jOable  is  strained  in  a  straight  line. 

To  remedy  this,  methinks  it  would  be  well  to 
have  a  kind  of  large  pulley  wheel,  fixed  in  the 
hause-hole,  suppose* of  two  feet  diameter,  over 
which  the  cable  might  pass ;  and  being  there  bent 
gradually  to  the  round  of  the  wheel,  would  thereby 
be  more  equally  strained,  and  better  able  to  bear 
the  jeric,  which  may  save  the  anchor,  and  by  that 
nkeans  in  the  course  of  the  voyage  to  save  the  ship. 

One  maritime  observation  more  shall  finish  this 
letter.  I  have  been  a  reader  of  newspapers  now 
near  seventy  years,  and  I  think  few  years  pass 
without  an  account  of  some  vessel  met  vrith  at  sea, 
wi&  BO  living-  soul  on  board,  and  so  many  feet  of 
water  in  her  hold,  whicb  vessel  has  nevertheless 
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been  saved  and  brought  into  port :  and  when  not 
met  with  at  sea»  such  forsaken  vessels  have  often 
COAie  ashore  on  some  coast.  The  crews,  who 
bfl^ve  taken  to  their  boats,  and  thus  abandoned 
8i|ch  vessels,  are  sometimes  met  with  and  takei^ 
up  at  sea  by  other  ships,  sometimes  reach  a  coasts 
and  are  sometimes  never  heard  of.  Those  diat 
give  an  account  of  quitting  their  vessels  generally 
say,  that  she  sprung  a  leak,  that  they  pumped  fqr 
|M>me  time,  that  the  water  continued  to  rise  upoi^ 
them,  and  that,  despairing  to  save  her,  they  had 
quitted  her  lest  they  should  go  down  with  her.  I^ 
^eems  by  the  event  that  this  fear  was  not  alw^y9 
well-founded,  and  I  have  endeavored  to  guess,  at 
th^  reason  of  the  people's  too  hasty  discomrager 
ment. 

When  a  vessel  tarings  a  leak  near  her  bottom, 
the  water  enters  with  all  the  force  given  by  tfaf 
iireight  of  the  column  of  water  without,  which  forc9 
m  in  proportion  to  the  difference  of  level  between 
the  water  without  md  that  within.  It  enterstjum^ 
^re  with  more  force  at  first  an4  in  greater  quantitf) 
^8teL  it  can  aft(?rwards,  when  the  water  within  i| 
higher.  The  bottom  of  the  vessel  too  is  narrow^^ 
so  that  the  same  quantity  of  water  coining  inta  ^at 
narrow  part,,  rises  faster  than  when  tiie  space  6Hn  it 
to  flow  is  larger;  This  helps  to  terrify.  But  ^f^ 
the  quantity  entering  is  less  and  Ifiss  as  the  mvfutm 
witiiottt  and  witbia  become  more  nearly  eqptAit 
height,  tiie  pumps  tbajL  coiM  nut.  k^^f^Wltm 
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irom  rising  at  first,  migfat  afterwards  be  aUeto 
prevent  its  rising  Iiigher,  and  the  people  m^ht  have 
remained  on  board  in  safety,  without  hazarding 
themselves  in  an  open  boat  on  the  wide  oceatL 
(Same  plate,  fig.  ,8.) 

Besides  the  greater  equality  in  tlie  height  of  Ihe 
two  surface,  there  may  sometimes  be  othca*  causeii 
that  retard  the  farther  sinking  of  a  leaky  vess^. 
The  rising  water  within  may  arrive  at  quantities  df 
light  wood^i  work,  emipty  chests,  and  particularly 
empty  water*casks,  which  if  fixed  so  as  not  to  float 
themselves  may  help  to  sustain  her.  Many  hoo- 
dies which  compose  a  ship's  cargo  may  be  specr- 
Really  lighter  than  water ;  all  these  when  out  of 
water  are  an  additional  wdght  to  that  of  the  Mp, 
and  she  is  in  proportion  pressed  deeper  into  the 
water ;  but  as  soon  as  these  bodies  are  immersed, 
they  weigh  no  longer  on  the  ship ;  but  on  the  con^ 
trary,  if  fixed,  they  help  to  support  her,  in  prppor^- 
tion  as  they  are  specifically  lighter  dian  the  water. 
And  it  should  be  remembered,  that  the  largest  , 
body  of  a  ship  may  be  so  balanced  in  the  water, 
that  an  ounce  less  or  more  of  weight  may  leave  her 
at  the  sur&ce  or  sink  her  to  the  bottom.  Thew 
are  also  certain  heavy  cargoes  that,  when  the  water 
gets  at  them^  are  continually  dissolving,  and  tiiere* 
by  lightening  the  vessel,  such  as  salt  and  sugar. 
And  as*  to  water-casks,  mentioned  above,  mnce  the 
quantity  of  them  mi^t  be  great  in  ships  of  war 
whereth^ nwnher  of  to&x consome m great  deaJ4>f 
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water  every  day,  if  it  had  been  made  a  constant 
rule  to  hung  them  up  as  fast  as  they  were  emptied, 
and  to  dispose  the  empty  casks  in  proper  sitiia^ 
tionsy  I  am  persuaded  that-many  ships  which  have 
been  sunk  in  engagements,  or  have  gone  down 
afterwards,  might  with  the  unhappy  people  have 
been  saved ;  as  well  sis  many  of  those  which  in 
the  last  war  foundered,  and  were  never  heard  of. 
While  on  this  topic  of  sinking,  one  cannot  help  re- 
collecting the  well-known  practice  of  the  Chmese, 
to  divide  the  hold  of  a  great  ship  into  a  number  of 
separate  chambers  by  partitions  tight  caulked,  (of 
which  you  gave  a  model  in  your  boat  upon  the 
Seine)  so  that  if  a  leak  should  spring  in  one  of 
them  the  others  are  not  affected  by  it ;  and  though 
that  chamber  should  fill  to  a  level  with  the  sea,  it 

r 

would  not  be  sufficient  to  sink  the  vessel.  We 
have  not  imitated  tliis  practice.  Some  little  dis- 
advantage it  might  occasion  in  the  stowage  is  per- 
haps one  reason,  though  that  I  think  might  be 
more  than  compensated  by  an  abatement  in  the 
insurance  that  would  be  reasonable,  and  by  a 
higher  price  taken  of  passengers,  who  would  rather 
prefer  going  in  such  a  vessel.  But  our  seafaring 
people  are  brave,  despise  danger,  and  reject  such 
precaiiiions  of  safety,  being  cowards  only  in  one 
sense,  that  of  fearing  to  be  thought  a/raid. 

I  promised  to  finish  my  letter  vnth  the  last  ob- 
servation, but  the  garrulity  of  the  old  man  has  got 
hold  of  me,  and  as  I  may  never  have  another  occa- 
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sioD  of  writing  on  this  subject,  I  think  I  may  as 
well  now,  once  for  all,  empty  my  nautical  budget, 
and  give  you  all  the  thoughts  that  have  in  my  va- 
rious long  voyages  occurred  to  me  relating  to  navi- 
gation. I  am  sure  that  in  you  they  will  meet  a 
candid  judge,  who  will  excuse  my  mistakes  on  ac-^ 
count  of  my  good  intention. 

There  are  six  accidents  that  may  occasion  the 
loss  of  ships  at  sea.  We  have  considered  one  of 
them,  that  of  foundering  by  a  leak.  The  other 
five  are,  1.  Oversetting  by  sudden  flaws  of  vnnd, 
or  by  carrying  sail  beyond  the  bearing.  2.  Fire 
by  accident  or  carelessness.  3.  A  heavy  stroke 
of  lightning,  making  a  breach  in  the  ship,  or  firing 
the  powder.  4.  Meeting  and  shocking  veith  other 
ships  in  tlie  night.  5.  Meeting  in  the  night  wfth 
islands  of  ice. 

To  that  of  oversetting,  privateers  in  their  first 
cruise  have,  as  for  as  has  fallen  withm  my  know- 
ledge or  information,  been  more  subject  than  any 
other  kind  of  vessels.  The  double  desire  of  being 
able  to  overtake  a  weaker  flying  enemy,  or  to 
escape  when  pursued  by  a  stronger,  has  induced 
the  owners  to  overmast  their  cruisers,  and  to  spread 
too  much  canvas ;  and  the  great  number  of  men, 
many  of  them  not  seamen,  who  being  upon  deck 
when  a  ship  heels  suddenly  are  huddled  down  to 
leieward,  and  increase  by  theur  weight  the  effect  of 
the  Yfiad.  This  therefore  should  be  more  attended 
to  and  guarded  against,  especially  as  the  advan- 
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tage  of  lofty  masts  is  problematical.  For  the  upper 
sails  have  greater  power  to  lay  a  vessel  more  on  her 
side,  which  is  iM>t  the  mostiidvantageoiis  position 
for  going  swiftly  through  the  water.  And  hence  it 
is  that  Tesselsi  which  have  lost  th^  lofty  masts^ 
Mid  been  able  to  make  little  more  sail  afterwards 
than  permitted  the  ship  to  sail  upon  an  even  keel, 
have  made  so  much  way,  even  undar  jury  masts^  as 
to  suiprise  the  mariners  themselves.  But  there  isk 
besides,  something  in  the  modem  form  of  our  ship» 
that  seems  as  if  calculated  expressly  to  allow  their 
oversetting  more  easily.  The  sides  of  a  ship»  in- 
stead of  spreading  out  as  they  formerly  did  in  the 
upper  works»  are  of  late  yeans  turned  in,  so  as  to 
make  the  body  nearly  round,  and  more  resmbling 
gf^ask.  I  do  not  know  what  the  adrantages  ef 
this  construction  are,  excqpt  that  such  ships  are 
not  easily  boarded.  To  me  it  seems  a  contrivance 
to  have  less  room  in  a  ship  at  nearly  the  same  es^ 
pense.  For  it  is  evident  that  the  same  timber  and 
{rfank  consumed  in  raising  the  sides  from  a  to  b^ 
and  from  d  to  c^  would  have  raised  th^n  from  a  to 
e,  and  from  d  to  f,  (same  plate,  fig.  9.)  In  this 
fona  all  spaces  between  e,  a,  b,  and  c,  d»  i,  would 
have  been  gained,  the  deck  would  have  been  largeiv 
the  men  would  have  had  more  room  to  act)  and 
not  have  stood  so  thick  in  the  way  of  the  enosiy-s 
shot ;  and  the  vessel,  the  more  she  was  laid  down 
on  her  side,  the  mcHe  bearing  she  would  meet  witfa» 
and  more  effisctual  to  support  h&r,  as  being  fiutlKer 
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fitmi  die  centre.    Whereas  in  the  present  form,  her 
bftUaat  makes  Uie  chief  part  of  h&r  bearing,  with- 
out winch  she  would  turn  in  the  sea  almost  as 
easily  as  a  barrel.     More  ballast  by  this  means  be- 
comes necessary,  and  that  sinking  a  vessel  deeper 
in  the  water  occasions  more  reisistance  to  her  going 
through  it    The  Bemmdian  sloops  still  keep  with 
advantage   to    the    old   spreading   form.     The 
islanders  in  the  great  Pacific  ocean,  though  they 
hove  no  large  ships,  are  the  most  expert  boat- 
sinlors  in  the  world,  navigating  that  sea  safely  with 
their  proas,  which  they  prevent  oversetting  by  van- 
ous  means.    Their  sailing  proas  for  this  purpose 
have  outriggers,  generally  to  vnndward,  above  the 
water,  on  which  one  or  more  men  are  placed,  to 
move  occasionally  forther  fit)m  or  nearer  to  the 
vMsel  as  the  vrind  fi'eshens  or  slackens.    But  some 
have  their  outriggers  to  leeward,  which,  resting  on 
the  water,  support  the  boat  so  as  to  keep  har  up- 
lift when  pressed  down  by  the  wind.     Their 
boats  moved  by  oars,  or  rather  paddles,  are  for 
loAg  voyages,  fixed  two  together  by  cross  bars  of 
wood  that  keep  tfiem  at  some  distance  firom  each  ' 
other,  and  so  render  their  oversetting  next  to  im- 
possible.   How  far  this  may  be  practicable  in 
larger  vessels,  we  have  not  yet  sufficient  experi- 
^ftce.    I  know  of  but  one  trial  made  in  Europe, 
which  was  about  one  hundred  years  since,  by  Sir 
William  Petty.    He  built  a  double  vessel,  to  serve 
as  a  packet  boat  between  England  and  Ireland. 
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Her  model  still  exists  in  tbe  nmseum  of  die  Royal. 
Soci^,  whei^  I  have  seea  it  By  the  accounts 
we  have  of  her,  she  answered  well  the  pwpose  of 
her  construction,  making  several  voyages ;  and 
though  wrecked  at  last  by  a  s^nn,  the  misfortune  . 
did  not  appear  owing  to  her  particular  construc- 
tion, since  many  other  vessels  of  the  comnion  foim 
were  wrecked  at  the  same  time.  Th^  advantage 
of  such  a  vessel  is,  that  she  needs  no  ballast,  theie- 
fore  swims  either  lighter  or  vnll  carry  more  goods ; 
and  that  passengers  are  not  so  much  incoomioded 
by  her  rolling :  to  which  may  be  added,  that  if  she 
is  to  defend  herself  by  her  cannon,  tbey  virill  pro* 
bably  have  more  efiect,  being  kept  more  g^ieraUy 
in  a  horizontal  position,  than  those  in  common  ves- 
sels. I  think,  however,  that  it  would  be  an  im- 
^vement  of  that  model,  to  make  the  sides  which 
are  opposed  to  each  other  perfectly  parallel,  tkpn^ 
the  other  sides  are  formed  as  in  common ;  tiius, 
fi^^urelO. 

The  building  of  a  double  ship  would  indeed  be 
more  expensive  in  proportion  to  her  burthen;  and 
that  perhaps  is  sufficient  to  discourage  the  i^e- 
thod. 

The  accident  of  jQire  is  generally  well  guarded 
against  by  the  prudent  captain's  strict  orders 
against  smoking  between  decks,  or  carrying  a  canr 
die  there  out  of  a  lantern.  But  there  is  one  dan- 
gerous practice  which  frequent  terrible  accidents 
resulting  therefrom  have  not  yet  been  sufficient  to 
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abolish ;  that  of  carrying  store-spirits  to  sea  in 
casks.  Two  large  ships,  the  Serapis  and  the  Doke 
of  Athol,  one  an  East-Indiaman,  the  other  a  fii- 
gate»  have  been  burnt  within  these  two  last  years, 
and  many  lives  miserably  destroyed,  by  drawidg 
spirits  out  of  a  cask  near  a  candle.  It  is  high  time 
to  make  it  a  general  rule,  that  no  spirits  shall  be 
drawn  by  light  of  candle. 

The  misfortune  by  a  stroke  of  lightning  I  have 
in  my  former  writings  endeavored  to  show  a  me- 
thod of  guarding  against,  by  a  chain  and  pointed 
rod,  extending,  when  run  up,  from  above  the  top 
of  the  mast  to  the  sea.  These  instruments  are  now 
made  and  sold  at  a  reasonable  price  by  Naime  & 
Co.  in  London,  and  there  are  several  instances  of 
success  attending  the  use  of  them.  They  are  kej^ 
in  a  box,  and  may  be  run  up  and  fixed  in  about 
five  minutes,  on  the  apparent  approach  of  a  thun- 
der* gust. 

Of  the  meeting  and  shocking  with  other  ships  in 
the  night  I  have  knovm  two  instances  in  voyages 
between  London  and  America.  In  one  both  ships 
arrived  though  much  damaged,  each  reportii^ 
their  belief  that  the  other  must  have  gone  to  the 
bottom.  In  the  other,  only  one  got  to  port ;  the 
other  was  never  afterwards  heard  of.  These  in- 
stances happened  many  years  ago,  when  the  com- 
merce between  Europe  and  America  was  not  a 
tenth  part  of  what  it  is  at  present ;  ships  of  course 
thinner  scattered,  and  the  chance  of  meeting  pro- 
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portionably  less.  It  has  long  been  the  practice  to 
keep  a  look-out  before  in  the  channel,  but  at  sea  it 
has  been  neglected.  If  it  is  not  at  present  thought 
worth  while  to  take  that  precaution,  it  will  in  time 
become  of  more  consequence ;  since  the  mmiber  of 
ships  at  sea  is  continually  augmenting.  A  drum 
frequently  beat,  or  a  bell  rung  in  a  dark  night, 
might  help  to  prevent  such  accidents. 

Islands  of  ice  are  frequently  seen  off  the  banks 
of  Newfoundland,  by  ships  going  between  North 
Americaand  Europe.  In  the  daytime  they  are  easily 
{(voided,  unless  in  a  very  thick  fog.  I  remember 
two  instances  of  ships  runnmg  against  them  in  the 
night.  The  first  lost  her  bowsprit,  but  received 
little  other  damage.  The  other  struck  where  the 
warmth  of  the  sea  had  wasted  the  ice  next  to  it,  and 
a  part  hung  over  above.  This  perhaps  saved  her, 
for  she  was  under  great  way ;  but  the  upper  part 
of  the  cliff  taking  her  fore-topmast,  broke  the 
fiftibck,  though  it  carried  away  the  mast  She  dis- 
engaged herself  with  some  difficulty,  and  got  safe 
ihto  port ;  but  the  accident  shows  the  possibility 
of  other  ships  being  wrecked  and  sunk  by  striking 
l%ose  vast  masses  of  ice,  of  which  I  have  seen  one 
tfiat  we  judged  to  be  seventy  feet  high  above  the 
water,  consequently  eight  times  as  much  under 
Water ;  and  it  is  another  reason  for  keeping  a  good 
hok-out  brfore^  though  far  from  any  coast  that  may 
threaten  danger. 

It  is  remarkable,  that  the  people  we  consider  as 
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ssTOgeB  baYe  UB|aoTed  the  art  of  sailing  and  row*^ 
iB^  boats,  in  several  points,  beyond  what  we  oan 
pretend  to.  We  have  no  sailing-boats  equal  to 
the  flying  proas  of  the  South  Seas ;  no  rowing  or 
paddling-boat  equal  to  that  of  die  Greenlanders  foif 
B^iftaiess  and  safety.  The  birch  canoes  of  the 
Bfortfa-American  Indians  have  also  some  advanta-* 
geofw  pooperties.  They  are  so  light  that  two  mm 
miiy  carry  one  of  them  over  land,  which  is  capable 
of  carrying  a  dozen  upon  the  water;  and,  in  heeling, 
lii^  are  not  so  subject  to  take  in  water  as  oor 
boate,  the  sides  of  which  are  lowest  in  the  middle, 
«bdre  it  is  most  likely  to  enter,  this  bemg  highest 
in  diat  piartv  as  in  figure  11. 

The  Chinese  are  an  enlightened  people,  die  moat 

Mkientty  civilised  of  any  existing;  and dmr  aria 

aae  ancient,  a  presumption  in  their  favor:  tiieir 

anetttod  of  rOwii^  their  boats  dttiRsrs  firom  ours,  the 

oars  being  worked  either  two  a-slem  as  we  scull, 

or  oil  the  sides,  with  the  sa^ne  kind  of  motioB,,be- 

ing  himg  parallel  to  the  keel  on  a  rail,  and  always 

.acting  in  the  water,  not  perpendicular  to  theiside 

as  oms  are,  nor  lifted  out  at  every  strc^e,  which  is 

aloss  of  time,  and  iiie  boat,  in  the  interval,  loses 

notion.    They  see  onr  manner,  and  we  theirs,  iMit 

^jieilher  are  disposed  to  learn  of  or  copy  the  other^ 

J  To  the  seviiral  means  of  moving  boats  mentioned 

.abbve,  may  be  addM  the  singular  one  lately  ex- 

hiliteed  at  Javelle,  on  the'Sane  below  Paris,  where 

^clmsy  boat  ynm  moved  across  that  nver  m  tbreii 

VOL.  II.  2  F 
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tthratM  by  rowing,  Hot  in  tlie  water,  but  in  ^siry 
that  i0»  by  whirling  round  a  s^t  of  windmfll  TBim 
ited  to  a  horizontal  ana,  parallel  to  the  keel,  and 
plaeed  at  the  head  of  die  boat  Hie  aida  waa 
b^t  into  an  dbow  at  the  end,  by  the  help  of  wfaidi 
it  was  tamed  by  one  man  at  a  time.  I  aaw  the 
opeivdon  at  a  diatanoe.  The  four  Tanea  qipoartt 
to^be  aboat  five  feet  long,  and  perhaps  two  aa«l  an 
half  wide.  The  weather  waa  calm.  Hie  libor 
appeared  to  be  great  for  one  man,  as  the  two  sera* 
ral  tmKS  relieved  ettch  other.  But  the  action  upon 
tkd  air  by  the  oUiqM  snrfaoes  of  the  vanes  Buvt 
hafve  beeft  coosidenUie,  as  the  motion  of  the  boat 
appeared  tolerably  quick  going  and  ratuniiag;  aad 
ihe  returned  to  the  same  place  whence  die  first  set 
aot^  notwithstanding  the  cun^it  This  ttaehaa 
is  abce  applied  to  ttie  novwg  of  air-balloons^  aa, 
hart  nwnf  111  similar  may  he  contrived  to  move  a 
boat  by  turning  under  water. 

Several  meehanical  projectors  have  at  diflhiuit 
limes  proposed  to  give  motion  to  boats,  and  evam 
toidnps,  by  means  of  droular  rowmg,  or  paddiss 
placed  on  the  cireumference  of  whasis,  to  be  turn: 
ad^«onstantly  on  each  side  of  die  vessel;  hat  dn 
mediod^  though  iraquently  tried,  has  never  ibaan 
found  80  eflectual  as  to  enoounge  a  conttmnnoe 
of  the  pnolioa.  I  do  not  know  Aattheraasen 
has  hbherto  been  g^ven.  Perin^  itonay  beliiis, 
thatgnat  pait  of  the  fern empioyad ^ 
tatbesotion.    9^  iaetmmdp  (Bg.  It.) 


Digitized  by  LjOOQIC 


PART  IT.       PHIXiOmMUCAb  SUBJICM.  tfl 

terpackUes  a^liwc^d,  •tt  iuMtor  wator,  anil  tm^ 
iBg  to  mow  a  boat  from  X  to  Y,  cbas  tho moit 
pomr ,  b  nearly,  thoagb  Bot  quke  as  much,  tbMr 
WM^Hoak  being  nearly  hMaontal ;  but  tiie  forao 
etakfimfBd  in  movkig  a,  is  eonsmned  m  pretrang 
akooit  dowBright  apon  tbe  water  till  it  eomoa  to 
tm  place  of  b;  and  tbe  force  employed  in  moving 
d  is  ooQimed  in  Ut&ag  the  waiter  tiU  d  airirte  at 
tlie  rorfaoe ;  by  which  meana  muoh  of  the  labev  ia 
loat.  It  is  faroe,  that  by  placing  the  wheelshigiNr 
ottt  of  the  water,  this  waste  labor  wiU  be  dbBb 
niahed  in  a  calm,  hpt  whare  a  sea  runs,  the  wheels 
moat  nnavoidably  be  often  dipt  deep  in  the  wavcii 
and  the  timing  ci  them  therdiy  rsfedered  vetf 
labwious  to  little  purpose. 

Among  the  yarioas  means  of  giving  motion  to  a 
bbat,  IM  of  M.  Bernoulli  appears  oAe  ef  <i^ 
moatatngnlar,  wtndi  was  to  have  fixed  in  the  beat 
a  tabe  in  the  fimn  of  an  L,  the  opd^  past  to 
hne  a-  finmeUkind  of  opening^at  top,  conveMenft 
inr filhng^e  tube  with  water;  wfaieh,  descendiag 
and  passing  throagh  ttie  lower  horiamital  part, 
aad  9suing  in  die  middle  of  the  stem,  but  ipKkr 
Uka  sarCeiee  of  the  nver,  diould  pudb  the  boat  liiP- 
wtffd.  Theae  is  no  dodbt  that  the  foree  of  tfeife 
deaoanding  watw  would  hAve  a  coasidtetableieftot, 
Uraater  m  pwporlion  to  the  fa^ht  freni  wlAdi  it 
idtoMwiiJail;  b«t  then  it  ia  to  be  ooamderad,  that 
mktfbmckxt  fidl  pumped  or  dipped  up  j»te^  Ae 
^toat,  *§«  its  iMb  m  ttMO^gh  its  helloaB,  «n«i^ 
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litt?e  its  vU  mertkr  overcMne  so  as  to  veceira  ths 
luition  of  the  boat,  befsie  it  can  come  to  give 
ma^ioii  by  its  desceDl ;  and  that  will  be  a  dedosK 
tion  from  the  moving  power.  To  remedy  4hb»  I 
wonikL  propose  the  additimi  of  another  sneh  L 
^pipe,  and  Aat  they  should  stand  bade  to  baek  in 
the  boat  thus,  (Plate  Yll.  fig.  13;)  the  finwaid 
onei»ng  worked  as  u  pamp,  and  sQcfcing  in  the 
water  at  the  head  of  the  boat,  would  draw  it  for- 
wwd  wink  pushed  in  the  same^direction  by  the 
force  at  the  stem.  And  after  all,  it  shonld  be  cal- 
oikted  whether  the  labor  of  pumjung.  would  be 
less  thrai  &at  of  rowing.  A  fire-engine  might 
possiUy  in  some  cases  be  applied  in  this  operatioit 
with  advantage. 

Perhaps  this  labm-  o£  raising  water  might  be 
i^red,  and  the  whole  f<Hce  of  a  man  appUed  ki 
the  moving  of  a  boat,  fay  the  use  of  aii^  iaatead  of 
watac*  Sufqposethe  boat  constructed  in  this  fcan; 
(Plate  Vil.  fig;  14 :)  A  a  tube  round  or  squan, 
of  t^iro  fiset  in  diameter,  in  which  a  piston  may 
neve  iq»  and  down :  the  puAcm  to  have  valves  hi 
k,  opming  inwards,  to  idinit  air  when  die  piskm 
rises;  abd  shutting,  when  it  is  forced  down  by 
nteans  of  the  lever  B  taming  on  the  centre  €L 
The  tube  to  have  a  valve  D,  to  open  when  Hm 
IHston  is  forced  down,  and  let  the  air  pass  q«^  at 
JEh  which  stoUdng  foieibly  against  the  water  afaaft* 
Bttist  paA  tbe  boat  foirwaod.  If  thm  is  added 
an  air^veMel  j^  profperly  valved  and  pbeed^  tte 
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force  woald  ccmtinue  to  act  while  a  freah  stroke  is 
taken  with  the  lever.  The  boatman  might  stand 
with  his  back  to  tie  stem,  and  putting  his  himds 
behind  him,  work  the  motion  by  taking  hold  of 
the  cross  bar  at  B,  while  another  should  steer ;  or 
if  he  had  two  such  pumps,  one  on  each  side  of 
the  stem,  with  a  lever  for  each  hand,  he  might 
Steer  himself  by  working  occasionally  more  or 
harder  with  either  hand,  as  watermen  now  do 
with  a  pair  of  sculls.  There  is  no  position  in 
which  the  body  of  a  man  can  exert  more  strei^^ 
tiian  in  pulling  right  upwards.  To  obtsdn  more 
swiftness,  greasing  the  bottom  of  a  vessel  is  some- 
times used,  and  with  good  effect.  I  do  not  know 
that  any  vnriter  has  hitherto  attempted  to  explain 
tins.  At  first  sight  one  would  imagine,  ihst 
though  the  fifiction  of  a  hard  body,  slidii^  on 
anotiier  hard  body,  and  the  resistance  occasioned 
by  that  fiiction,  might  be  diminished  by  putting 
grease  between  them ;  yet  that  a  body  sliding  on 
a  fluid,  such  as  water,  should  have  no  need  of, 
nor  receive  any  advantage  from  such  greasing. 
But  the  fact  is  not  disputed.  And  the  reason 
perhaps  may  be  this — ^The  particles  of  water  have 
a  mutual  attraction,  called  the  attraction  of  adhe- 
sion. Water  also  adheres  to  wood,  and  to  many 
other  substances,  but  not  to  grease :  on  the  con^ 
trary,  they  have  a  mutual  repulsion ;  so  that  it  is  a 
quiestion,  whether,  when  <fil  is  poured  on  water, 
diey  evCT  actually  tou<^  eadi  other;  for  a  drop 
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of  dt  upon  wftter,  iiurtead  of  sticking  to  Ae  spot 
wb««  it  jblls,  te  it  would  if  it  ftti  on-  a  lodkkig- 
gfeisi,  spreads  instantly  to  an  iriltetiBe  distance  in 
a  fiM  extremely  thin«  which  it  could  not  easily  do 
if  it  toncbed  and  nibbed,  or  adhered  even  in'  % 
sttisdl  degree,  to  the  sur&ce  of  the  water.  Now 
the  adhesive  force  of  water  to  itself,  and  to  other 
sobstsnces,  may  be  estimated  from  the  weight  of 
it  necessary  to  separate  a  drop  which  adheres, 
tHiile  growing,  till  it  has  weight  enough  to  fOTce 
the  separation  and  l^ceok  the  drop  off.  Let  ns 
suppose  &e  drop  to  be  the  size  of  a  ped,  then 
there  will  be  as  tnany  of  these  adhesions  as  there 
itte  drops  of  that  size  touching  the  bottom  of  a 
tessel,  and  these  must  be  brok^i  by  the  moving 
l^er^  every  step  of.  her  motion  that  amounts  to 
a  drop's  breadth :  and  there  being  no  such  adbe- 
sions  to  break  between  the  water  and  a  greased 
bottom;  may  occasion  the  difierence. 

So  much  respecting  the  motion  of  vessels.  Bot 
we  have  sometimes  occasion  to  stop  their  motion ; 
and  if  a  bottom  is  near  enough  we  can  cast  anchor: 
irhere  therfe  are  no  soundings,  we  have  as  yet  no 
ttieans  to  prevent  driving  in  a  storm,  but  by  lying- 
to,  which  still  permits  driving  at  the  rate  of  about 
two  miles  an  hour ;  so  that,  in  a  storm  continuing 
fifty  hours,  which  is  not  an  ancofnnK>n  case,  the 
ship  may  drive  one  hundred  miles  o«t  6f  her 
cotti«e ;  and  should  she  in  that  distance  meet  wi^ 
•(  le^shorei  she  may  be  lost. 
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To  ptewmt  dds  drivmg  to  keward  k  deq^' 
witer,  a  swimmiiig  anohor  is  wwatmg^  wiiidi  ought 
to  hafo  Hiew  properties : 

L  It  rfiould  have  a  sarfitce  so  large  as,  being  at 
ihe  end  of  a  hauser  in  the  water,  and  j^aced  per- 
peaficiilarly,  should  hold  so  much  of  it,  as  to 
the  ship^s  head  to  the  wind,  in  which  situ- 
i  the  wind  has  least  power  to  drive  her. 

9.  It  shoidd  be  able  by  its  resistance  to  prevent 
the  ship's  receiving  way.     « 

3.  It  riiould  be  capable  of  beii^  ntuated  below 
the  heave  of  the  sea,  but  not  bdlow  the  undertow. 

4.  It  should  not  take  up  much  room  in  the  ship* 
6.  It  should  be  easily  thrown  out,  and  put  into 

ite'iniDper  situation. 

6.  It  should  be  easy  to  take  in  again,  and  stow 
a>ray. 

An  ingenious  old  mariner,  whom  I  formerfy 
knew,  proposed,  as  a  swimming  anchor  for  a  large 
ship,  to  have  a  stem  of  wood,  twenty-ftve  feet 
long  and  four  inches  square,  with  four  boards  of 
16^  16, 14,  and  12  feet  long,  and  one  foot  vnde, 
the  boards  to  have  Iheir  substance  thickened  seve* 
ral  inches  in  the  middle  by  additional  wood,  and 
lo  have  each  a  four  inch  square  hole  tiut>ugh  its 
middle,  to  permit  its  being  slipped  on  occasaonafiy 
up(m  the  i^m,  and  at  right  angles  with  k ;  where 
aP  being  piaced  and  fixed  at  four  feet  distance 
ftion  each  other,  it  would  have  the  i^^)earance  of 
the  old  iMiiihemalioal  instrument  called  a  foitestafff 
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Tk»  tkVDwn  into  the  sea,  and  hdd  bjr  a  hnmear 
veiled  oat  at  some  lenglk^  he  conceived  would' 
bring  a  vessel  up,  and  prevent  her  driving,  aiid 
when  taken  m,  might  be  atovred  away  by  sepa- 
rating the  boards  from  the  stem.  Figuie  16.  FroH 
bably  such  a  swimming  anchor  woald  have  aona 
good  effect;  but  it  is  subject  to  (his  ofajectioB^ 
that  lying  on  the  surface  of  the  sea,  it  is  Uabb  to. 
be  hove  forwa^  by  every  wave,  and  thereby  give 
so  much  leave  for  the  ship  to  drive. 

Two  machines  for  this  purpose  have  ooouned 
to  me,  which,  though  not  so  sin^e  as  the  above^ 
I  imaf^e  would  be  more  effectual,  and  more 
easily  mana^aUe.  I  will  endeavor  to  deaciibe 
them,  that  they  may  be  submitted  to  yoor  jndg* 
ment,  whether  either  would  be  serviceable ;  and  if 
they  would,  to  which  we  should  give  the  prefefr 
ence. 

The  first  is  to  be  formed,  and  to  be  used  in  the 
water,  on  aknost  the  same  principles  with  those  ot 
a  paper  kite  used  in  the  air.  Only  as  the  paper 
kite  rises  in  the  air,  this  is  to  descend  in  the  waten 
Its  dimensions  will  be  different  for  ships  of  difiw- 
entsiase. 

To  make  one  of  suppose  fifteen  feet  high ;  take 
a  small  spar  of  that  length  for  the  back*bMie,  A.B^ 
Plate  VII.  figure  16;  a  smaller  of  half  that  length, 
CD,. for  the  cross  [uece.  Let  these  be  united  l^ 
a  bolt  at  £,  yet  ao  as  that  by  turning  on  the  hott 
they  may  be  laid  parallel  to  eachottw.    Thea 
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makcf  a  gdl  of  stranf  eanvas,  in  tbe  shape  of 
flgare  17:  To  ibnn  this,  withoat  waste  ai  bbH- 
clotk,  sew  together  pieces  of  the  proper  lengdi, 
and  for  half  the  breadtii,  as  in  figure  i8,  then  cut 
the  whole  in  the  diagonal  lines,  a,  b,  c,  and  turn 
tbe  pteoe  F  so  as  to  place  its  broad  part  oppofile 
to  that  of  the  piece  G.  and  the  piece  H  in  like 
manner  opposite  to  I,  which,  when  all  sewed  tc^e*- 
tlier,  will  appear  as  in  fig.  17.  This  sail  is  to  be 
extended  on  the  cross  of  fig.  16,  the  top  and  hot* 
torn  points  well  secnred  to  the  ends  of  Ihe  long 
spar;  the  two  side  points  d,  e,  fastened  to  tbe 
ends  of  two  cords,  which  coming  from  tbe  angle 
of  the  loop  (which  must  be  similar  to  the  k>op  of 
a  kite)  pass  through  two  rings  at  the  ends  of  the 
short  spar,  so  as  that  on  pulling  upon  the  loop  the 
safl  will  be  drawn  to  its  extent.  The  whole  may, 
when  on  board,  be  furled  up,  as  in  figure  19, 
having  a  rope  from  its  broad  end,  to  which  is  tied 
a  bag  of  ballast  tor  keeping  that  end  downwards 
when  in  the  water,  and  at  the  other  end  another 
rope,  with  an  emptyiieg  at  its  end,  to  float  on  the 
snrfiau^e ;  this  rope  long  enough  io  permit  the  kites* 
descending  into  the  undertow,  or  if  you  please, 
lower  into  still  water.  It  should  be  held  by  a 
hauser.  To  get  it  home  easily,  a  small  loose  rope 
may  be  Teered  out  with  it.  Axed  to  the  keg.  Haul- 
ing on  that  rope  will  bring  the  kite  honKe  with 
small  force,  as  it  will  then  come  end-ways. 
It  seems  probable  that  snch  a  kite  at  the  end  of 
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a  long  Innwer  would  keep  a  Mp  witfa  her  bead  to. 
the  whkl,  end,  raeistbg  e^&j  tag,  would  prefmA. 
her  drifiog  to  fast  as  when  her  cide  is  exposed  to 
it,  and  nodiii^  to  hold  her  hack.  If  only  half 
the  divriBg  is  preTsirted,  so  as  tiiat  she  moves  hot 
iftjr  niles  instead  of  the  hundred  durmg  a  stoon» 
it  may  be  some  advantage,  hoth  in  hokling  so 
HMKh  distance  as  is  samd^  and  in  keeping  from  a 
kt-dioie.  If  single  ooivas  should  not  be  foond 
sinmg  enough  to  bear  the  tug  without  q^htting,  it 
SMty  her  doubled,  or  strengtiiened  by  a  nettmg 
hthind  it,  represented  by  figure  20* 

The  odier  machine  for  the  same  purpose,  is  to 
ha  Bsade  moie  in  the  fbrm  of  an  umbreUa,  as  re- 
presented, figure  21.  The  stem  of  the  umbrella, 
a  sqmMne  spar  of  proper  length,  with  four  moveable 
anas,  of  vriiich  two  are  represented  C,  C,  figure  83. 
Hiese  arms  to  be  fixed  in  four  joint  deals,  as  D,  D, 
9tc.  one  <m  each  side  of  the  eper^  but  so  as  that 
the  tour  aims  may  open  by  turning  on  a  pin  in  the 
jMAt  When  open  they  form  a  crass,  <m  which  a 
liMDHMiimre  canvas  sail  is  toike  extended,  its  oav- 
neiB  fastened  to  the  ends  o£  the  four  aims.  Thoae 
^nds  are  ako  to  be  steyed  by  ropes  fiMteaed  to 
the  strai  or  spar,  so  as  to  keep  them  diort  ot 
being  at  right  angles  with  it:  and  to  die  end  of 
one  of  the  amis  should  be  famig  Ae  smaU  faag^  of 
halkst,  and  to  the  end  of  the  opposite  am  the 
empty  keg.  This,  on  being  thrown  into  the  sea,. 
woald  JmcMdigJily  open;  abd  when  it  had  per^ 
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Inrmtd  Hb  fuMtioti,  attd  (ke  atom  <Mw;amatt 
jpope  tem  its  otjbcr  ond  bcwg  pulled  on,  wodMI 
tam  it»  doM  it,  and  dimw  it  eMtty  kone  to  Hhb 
ihip.  This  machine  seems  more  simple  in  itf  opo* 
falion,  and  oMMne  easily  manageable  tkan  the  fsntf 
and  perhaps  may  be  as  efiectual.' 

Yessds  aie  sometimes  retarded,  and  sometimes 
ftswarded  in  their  voyages,  by  cuienls  at  sea, 
which  are  often  not  porceiired.  About  the  year 
1769,  or  70,  there  was  an  application  made  by  ike 
board  of  costoms  at  Boston,  to  the  lords  of  the 
treasury  in  London,  comfdaining  thaithe  packets 
between  Falmouth  and  New  YoriL  were  generally 
a  fintnight  longer  in  their  passages  than  merchant* 
AipB  from  London  to  Rhode  Island,  and  pro* 
posiffg  that  for  the  future  they  should  be  ordend 
to  Rhode  Mand,  instead  of  New  York.  Bemg 
then  concerned  in  the  management  <^  the  Ame- 
rican post-office,  I  hiqppened  to  be  consulted  on 
tiie  occasien;  and  it  appearing  strange  to  me 
that  th^!e  should  be  such  a  difference  betwessi 
two  (rfaces,  scarce  a  day's  run  asunder,  eqpeciatt|r 
when  tile  merchantnihipe  are  generally  deeper 
laden,  and  more  weakly  manned  than  the  packets, 
and  had  from  London  the  whole  length  of  Ike 
ri?er  and  channel  to  run  before  they  left  the  land 

'  CapUun  Troxton,  oo  boud  whose  ship  this  was  writtea, 
executed  this  proposed  machioe:  he  gate  six  arms  to  the 
siuforeUa*  and  joined  them  to  the  stem  by  iron  hinges:  the 
tanhras  was  dooUt;    H«  todc  it  with  him  to  CUaa  h  17S6« . 
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of  Eogbnii,  fHiik  the  pad^ets  had  om\j  to  go 
iMd  Fafanonth,  I  could  not  hut  think  the  trn^t 
mjsimdaraiaod  or  misrepresented.  There  happened 
tbea  to  be  m  LoBdMi  a  Nantucket  8ea-<»iptam  of 
Vy  acquaintance,  to  whom  I  <K>nnnanicated  the 
affair.  He  told  me  he  bdie^ed  the  fetct  migfat  be 
true ;  but  the  diflbrence  was  owing  to  tiiis,  that 
the  Rhode  Iskmd  captains  were  acquainted  wiA 
the  gntph  stream,  whidi  those  of  the  Ei^flish 
packets  wae  n<rt.  We  are  well  acquainted  with 
dmt  stream,  said  he,  because  in  our  pursuit  of 
wImIm,  which  keep  near  ihe  sides  of  it,  but  are 
not  to  be  met  with  in  it,  we  run  down  aloig  tiie 
sides,  and  frequently  cross  it  to  change  our  ^e; 
and  in  crossing  it  have  somdtimes  met  and  spoken 
wtth  those  packets,  who  were  in  the  middle  of  it; 
and  stemming  it.  We  have  informed  them  that 
they  were  rtemming  a  current  that  was  running 
against  them  at  the  rate  of  4hree  miles  an  horn*, 
and  advised  them  to  cross  it  and  get  out  of  it;  but 
they  were  too  wise  to  be  counsdlkd  by  simple 
American  fish^men.  When  the  winds  are  but 
light,  he  added,  they  are  carried  Imck  by  the  cur* 
rMt  more  than  they  are  forwarded  by  the  wind  z 
and  if  die  wind  is  good,  the  subtraction  of  70 
miles  a-day  from  their  course  is  of  some  import^ 
ance.  I  then  observed  it  was  a  pity  no  notice 
was  taken  of  this  current  upon  the  charts,  and 
requested  him  to  mark  it  out  for  me,  which  he 
readily  complied  with^  adding  directioios  for  avoid- 
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iag  it  in  wiuftig  from  Earqie  to  North  AMeiica. 
I  [Mroeitfttd  it  to  be  eagraTed  by  Ofder  from  Ae 
ipeiiaral  post-office,  on  the  old  cfant  of  tiie  Atlan- 
tic, at  Mount  and  Page's,  Tower^htU ;  and  c<^6s 
were  sent  down  to  Falmouth  for  the  oaptatmi  6i 
the  padoetB,  who  however  s^^ted  it;  but  it  is 
idnce  printed  in  France,  of  which  edition  I  heveto 
anttex  a  cqpy/ 

Hiis  stream  is  probably  generated  by  the  great 
aocnnnilatimi  of  water  on  the  eastern  coast  of 
Amsrica,  between  die  tropics,  by  the  trade-winds 
which  constantly  blow  there*  It  is  known  that  a 
faurge  piece  of  water  ten  mSes  broad,  and  gene- 
rbU^  only  three  feet  deep,  has  by  a  strong  wind 
bad  its  wat»  dnven  to  one  side,  and  sustained  so 
as  lo  become  nx  feet  deep,  while  the  windward 
fide  was  laid  dry.  This  may  give  some  idea  of 
die  quantity  heaped  up  on  the  American  coast, 
and  the  reason  of  its  running  down  in  n  strong 
ctaiveat  throogh  the  islands  into  the  bay  of  Mexico, 
aad  thence  issuing  through  the  Gulfrii  of  Floiida, 
aad  proceeding  along  the  coast  to  the  banks  6t 
Newfoundland,  where  it  turns  6ff  towards  end 
Mas  down  through  tiie  Western  Islands.  Having 
flince  ^Kissed  this  stream  several  times,  in  pate&ig 
b^ween  America  and  Europe,  I  have  been  atteil- 

., ,  ■  ,     I  r  ,     } 

'  The  map  is  conitnicted  so  as  to  embrace  in  one  vlfsw,  tl^ 
theory  of  the  Gulph  Stream  and  the  theory  of  the  migration  o( 
Ibh ;  some  attention  ha»  been  paid  also  to  Yohey's  suggestiois 
on  the  mhjtei  of  the  Oslph  Slieam.    See  the  plate. 
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live  to  simiirjr  drcomstanceB  nelatng  to  k,  bgr 
mluch  to  ksow  when  one  is  in  it ;  and  besides  the 
gulph  weed  by  which  it  is  interspersed,  I  find  that 
It  if  always  wamer  than  the  sea  on  eather  side  of 
ft,  and  that  it  does  not  sparkle  m  the  night  I 
annex  hereto  die  observations  made  with  dw  ther* 
BMme^r  m  two  royi^es,'  and  possiUy  may  add 
a  third.  It  will  appear  from  them,  tipat  the  thef^ 
mometer  may  be  an  usefid  instrument  to  a  navi- 
gator, smce  corrents  coming  from  the  norihwmid 
into  southon  seas,  wfll  probably  be  fbnnd  colder 
than  the  water  of  those  seas,  as  die  conents  fibm 
sootheta  seas  into  northern  are  foand  warmnr. 
And  ^  is  not  to  be  wondered  diat  so  vapt  a  body 
of  deep  wwm  water,  several  leagues  wide,  conm^ 
ftom  between  the  tropics,  and  issuing  inA  ot  dK 
gulph  into  the  northern  seas,  should  vetam  fts 
warmth  loi^r  than  the  twenty  or  thirty  days  re- 
quired to  its  pasmng  the  banks  of  Newfeundlattd. 
The  quantity  is  too  great,  and  it  is  too  deq^  to  be 
jpaddenly  coded  by  passing  under  a  eoi^r  air. 
The  air  immediately  ovw  it,  however,  may  iteoeive 
so  much  warmth  from  it  as  to  be  rarefied  and  nee, 
hm^  rendered  lights  than  die  air  on  eadi  side 
of  die  stream ;  haoice  Uiose  airs  mueit  dew  in  to 
supply  the  place  of  the  lising  warm  air,  and,  meet- 
ing each  other,  form  those  tornadoes  and  water- 
spouts fi^uendy  met  with^  and  seen  near  and 

i*"'^  ..      I    ■  ■  ■         ■  I n 

'Scapi«c479. 
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oyer  Hie  stream ;  and  as  the  vapor  from  a  cup  of 
tea  in  a  warm  room,  and  the  breath  of  an  animal 
in  the  same  room,  are  hardly  visible,  but  become 
sensible  immediately  when  out  in  the  cold  air,  so 
the  yvpOT  firom  the  gulph  stream,  in  warm  lati- 
tudes, is  scarcely  visible ;  but  when  it  comes  intd 
the  cool  air  from  Newfoundland,  it  is  condensed 
into  the  fogs,  for  which  those  parts  are  so  remark- 
able. 

The  power  of  wind  ijo  raise  water  above  its 
common  level  in  the  sea,  is  knovm  to  us  in  Ame- 
rica, by  the  high  tides  occasioned  in  all  our  sea- 
ports when  a  strong  north-easter  blows  against 
the  golpfa  stream. 

The  conclusion  from  these  remarks  is,  that  a 
vessel  from  Europe  to  Nordi  America  may  shorten 
her  passage  by  avoiding  to  stem  the  strearid,  in 
which  the  thermometer  will  be  very  useful ;  and  a 
Tcssel  from  Am^ca  to  Europe  may  do  the  same 
by  the  same  means  of  keeping  in  it  It  may  have 
often  happened  accidentally,  that  voyages  have 
been  shortened  by  these  circumstances.  It  is  well 
to  have  the  cotnmand  of  them. 

But  may  there  not  be  another  cause,  indepen- 
dent of  winds  and  currents,  why  passages  are 
generally  shorter,  from  America  to  Europe  than 
from  Europe  to  America?  This  question  t  for- 
merly considered  in  the  following  short  papcar^ 
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On  board  the  Penn$jfhama  Pricket ^  Captain  Osbarm, 
^  At  ua^  April  5, 1 775* 

**  Suppose  a  ship  to  make  a  voyage  eastward 
from  a  place  in  lat  40''  north,  to  a  place  in  lat  W* 
porth,  distance  in  longitude  75  d^^rees. 

''  In  sailing  from  40  to  50,  she  goes  from  a  place 
where  a  d^ee  of  longitude  is  about  eight  miles 
greater  than  in  the  place  she  is  going  to.  A  d^rte 
is  equal  to  four  minutes  of  time ;  consequenjly  the 
ship  in  the  harbor  she  leaves,  partaking  of  the 
diurnal  motion  of  the  earth,  moves  two  miles  in  a 
minute  faster,  than  when  in  the  port  sbe  is  going 
to ;  which  is  120  miles  in  an  hour. 

'!^This  motion  in  a  ship  and  cargo  is  of  great 
force ;  and  if  she  could  be  Ufted  up  suddenly  from 
the  harbor  in  which  she  lay  qm'ef;  and  set  down 
instantly  in  the  latitude  of  the  port  she  was  bound 
to,  though  in  a  calm,  that  force  contained  in  hsaf 
would  make  her  run  a  great  way  at  a  prodigious 
rate.  This  force  must  be  lost  gradually  in  her 
voyage,  by  gradual  impulse  against  the  water,  and 
probably  thence  shorten  the  voyage.  Query :  In 
returuing  does  the  contrary  happen»  an<l  is  her 
voyage  thereby  retarded  and  lengthened  V ' 

Would  it  not  be  a  move  secure  method  of  plank- 
ing fhips,  if,  instead  of  thick  sin^e  planks  laid 

'  Since  this  paper  was  tread  at  the  Society  in  Phihidelpfcia,  aa 
ingenious  member,  Mr.  Patterson,  conyinced  the  writer  that  the 
retuiniag  voyage  would  not,  from  this  cause,  be  retarded. 
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horiMntallyy  we  wtre  to  uae  planks  of  halfdM 
tbiokiMMWj  and  lay  tbem  dooUe  and  acroee  each 
odierasm  Plate  VII.  figure  ^  ?  Ta  me  it  seems 
that  the  difierence  of  eiqpense  would  not  be  consi* 
derable,  and  that  the  ship  would  be  both  tighter 
smd  stronger. 

The  securing  of  the  ship  is  not  the  opiy  Qecefh 
^Wf  thiog ;  secuiing  the  health  of  the  sailors,  a 
Inrave  *aiid  valuable  order  of  men,  is  likewise  of 
great  importance.  With  this  view,  the  methods  so 
successfully  practised  by  Captain  Cook  in  his  long 
voyages,  <:annot  be  too  closely  studied  or  careftiUy 
iffiiitatfifj.  A  £aU  accowt  of  those  methods  is  found 
in  Sir  John  Prin^'S' speech,  wAcn  the  medal  of  the 
Royal  Society  was  given  to  that  illustrious  naviga^ 
tor.  I  am  glad  to  see  in  his  last  voyage  that  he 
ftiund  the  means  effectual  which  1  had  proppsed 
for  piesarving  flour,  bread,  &c.  frompipistui;e  aj^d 
jbamagpe.  They  wene  fou^d  dry  md  good  a^ 
lieitig  at  (iea  four  years.  The  method  is  described 
in  tny  philosophical  works,  page  452,  fifth  edition.* 

■  To  Mr.  p.  Franklin,  Newport,  Rhode  I^laiid. 

PrcHTving  PoKP^^  Flaw,  ,ffc. 
'..■I  -I  i  ■'  Y^u nsy ac^|u«Mfc  tbe gnntl win .Umt^fitmd  joa  tc 
iaqaire  jsy  opbiop  of  Ibe  bast  method  of  sf^tormg  i  poti^cr  omi^ 
guii»e.fbom  Jigbtniof ,  that  I  think  they  oaiiaot  4o  better  A^  to 
trett  ajDast  not  fir  from  it,  wbidi  nay  reach  fifteen  or  tweoty  ifeet 
abore  the.topof  St,  it^alhiokiron  Bed,iooae|Nece,  tUtmmd 
to  it,  t>oiiile4at  tfaeJrijfheat  eo^  aid  reaeUogidoirv^bfoagh.the 
VOL.  II.  2  G 
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In  the  same,  page  409,  470,  is  proposed  a  means 

€Wtli  till  it  comes  to  water.  Iron  is  a  cheap  metal ;  but  if  it 
were  dearer,  as  this  is  a  public  thing,  the  expense  is  inaigQificaat ; 
therefore  I  would  have  the  rod  at  least  an  inch  thick,  to  allow 
for  its  gradually  wasting  by  rust ;  it  will  last  as  long  as  the  mast, 
and  may  be  renewed  with  it.  The  sharp  point  for  five  or  six 
inches  should  be  gilt. 

Bat  there  is  another  circumstance  ofimpoftance  to  the  strength, 
goodness,  and  usefulness  of  the  powder,  widch  does  not  seem  to 
have  been  enough  attended  to.  I  mean,  the  keeping  it  perfectly 
dry.  For  want  of  a  method  of  doing  this,  much  b  qpoHed  in 
damp  magazines,  and  much  so  damaged  as  to  become  of  little 
value. — ^If,  instead  of  barrels,  it  were  kept  m  cases  of  bottles  well 
corked,  or  in  large  tin  canbters,  with  small  coven  shutting  dose 
by  means  of  mled  paper  between,  or  covering  the  joining  on  the 
caniiter;  or  if  in  barrels,  then  the  barrels  lined  with  llun  sheet 
lead ;  no  moisture  in  either  of  these  methods  could  possibly  tn- 
ter  the  powder,  since  glass  and  metals  are  both  impervious  to 
water. 

By  the  latter  of  these  means  you  see  tea  h  brought  dry  and 
Oiisp  firom  (%ma  to  Europe,  and  thence  to  America,  though  it 
eowes  all  the  way  by  sea,  in  the  damp  bold  of  a  sUp.  And  by 
this  method,  grain,  meal,  dsc.  if  well  dried  before  it  is  pat  op, 
inay  be  kept  for  ages  sound  and  good. 

There  is  another  thing  very  proper  to  line  small  baneb  with ; 
it  is  what  they  call  tin-foil,  or  leaf-tin,  being  tin  milled  between 
foHeci  till  it  becomes  as  thin  as  paper,  and  more  pliant,  at  the 
same  tmle^that  its  texture  b  extremely  close.  It  may  be  appfied 
to  the  wood  #ith  common  pasle^  made  with  boiling  wirter  thidc* 
ened  with  flour ;  ahd,  so  laid  on,  mU  lie  veiy  dose  and  stick 
well:  but  I  should  prefer  a  hard  sticky  vambh  for  dmt puipoae^ 
made  of  Imseed  oil  much  boiled*  The  heads  might  be  Hned 
sqpvfttely,  the  tin  wnqppmg  a  lilOe  round  their  edges.  Hie 
barrel,  while  the  linhig  b  teSd  on,  should  have  the  end  hoopa 
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of  alkyiiig  diirtt  in  case  of  want  <^  fireah  wator/ 

slack,  so  tfaat  the  staves  standing  at  a  little  distance  from  each 
other,  may  admit  the  head  into  its  groove.  The  tin-foil  should 
be  plyed  ^to  the  groove.  Then,  one  head  being  put  in,  and 
tbat  end  hooped  tight,  the  barrel  would  be  fit  to  receive  the 
powder,  and  wbea  the  other  head  b  put  in  and  the  hoops  drove 
up,  the  powder  would  be  safe  from  moisture  even  if  the  barrel 
were  kept  under  water.  This  tin-foil  is  but  about  eighteen  pence 
sterling  a  pound,  and  is  so  extremely  thin,  that  I  imagine  a  pound 
of  it  would  line  three  or  four  powder-barrels. 

I  am,  iec.  B.  Franklin. 

'  Sgit  Wkter  rmdirtdjruk  hy  DUtiOation.— Method  rf 

rOUffimg  Thirit  by  Sea  Water. 

To  Miss  Stevenson. 

Chrooi-terccf,  Auput  10, 1761. 

\pL  yours  of  May  19,  which  I  have  before  me,  you  speak  of 
tbf  ease  with  which  salt  water  may  be  made  fresh  by  distillation, 
inniniing  it  to  be,  as  I  had  said,  that  in  evaporation  the  air 
would  take  ap  water,  but  not  the  salt  that  was  mixed  with  it* 
It  is  true  that  distilled  sea  water  will  not  be  salt;  but  there  are 
other  disagveeaUe  qualities  that  rise  .with  the  water  in  dlstiUa- 
tioD ;  which  indeed  several,  besides  Dr.  Hales,  have  endeavored 
-l^y  sovMS  Bieaos  to  psevant ;  but  as  yet  their  methods  have  not 
been  bfioaght  much  into  use* 

I  have  a  singolar  <^ioion  on  this  solgect,  which  I  will  venture 
t»  ofiwimiffstf  to  you,  though  I  doubt  you  will  rank  it  among 
mjr  whiow.  It  is  certain  that  the  skin  has  taiMHiif  as  well  as 
Hmkitnti^img  pores ;  witness  the  eftcts  of  a  blistering  phiister, 
Ae»  I  hav<e  read  that  a  man,  hired  by  a  physician  to  stand  by 
way  of  experiment  in  the  open  air  naked  during  a  mois^night» 
waijhfid  near  three  pounds  hsavier  in  the  nyomiii^*  Ihaveoften 
ohwgyW  BQfseU;  that  however  thirsty  I  may  have  been  before 
going  into  the  water  to  swhn,  I  am  ne^r  hmg  so  in  the  water. 
These  iabibiiig  pores,  however,  are  vny  fine,  pcf^ap  fiae  enough 
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TUd  htt  rfnce  bcton  practiaed  m  two  inalaacei 
tHth  success.  Sstppj  if  Uirkr  huiigBr,  when  the 
other  provisions  are  consumed,  could  be  relieved 
as  cominodiously ;  and  perhaps  in  time  this  may 
im  found  not  impossiUe.  An  additioii  mi^t  be 
made  to  tbei^  present  vegetable  provision,  by  dry«- 
ing  various  roots  in  slices  by  the  means  of  an  ovai. 
The  sweet  polatoe  of  America  and  Spain  is  excel- 
lent for  this  purpose.  Other  potatoes,  vrith  carrots, 
pai«Ei^  mi  turnips,  might  be  prepared  and  pre- 
served in  the  same  manner. 

in  filtering,  to  separate  salt  fTMn  w«ef ;  Ibr  tbosgh  I  have  soaked 
(by  swimmiDg,  wben  a  boy)  sercral  hwit«  in  the  day  for  several 
days  successively,  in  salt  wal^,  1  Mver  found  my  blood  and  juices 
tefted  by  ftiat  means,  so  as  to  make  me  thirsty  or  ieel  a  adtttste 
in  my  mouth :  and  it  is  remarkable,  that  the  flesh  cf  sea  flih» 
though  bred  in  salt  Water,  Is  not  saft.  Hence  I  imagine,  that  if 
-people  at  k«a,  distressed  by  thirst,  nrhen  their  ireah  water  is 
unfortunately  spent,  would  make  bathing  tubs  of  tliehr  «mp/ty 
water  taAs,  and,  'fillhig  them whh  sea  watetv  sit  m  them  an  htyut 
-Of  two  eadi  day,  Aey  tnight  be  greatly  rdtev^d.  Perhaps  keep- 
)ng  their  clothes  tonstauily  wet  might  have  ah  ahnoat  eqaal 
eflfect ;  and  thb  without  danger  of  catdihig  ccM.  Men  do  net 
catch  cold  by  wet  otothes  at  sea.  Damp,  but  wtt  wet  liHen, 
tnay  possibly  give  tdUds ;  bat  no  one  dftehes  coM  by  tNrtMiig. 
ted  lio  clothed  «an  %e  wetter  than  waM  itself.  Why4mtip 
clothes  shoutd  then  oceasidn  ^Ids,  is u cariowsqimalwi,  tim 
4is<rtt8Sion  of  wMch  I  teselrve  f&c  a  filli*e  kft^,  or  aome  fbttite 
'^onrversatfibn. 

Adieu,  my  VttOt  |Mh90phef.  PreMiil  my  i«8pe«lM  uumpU- 
iiNnits  to  the  good  Mies  your «utfta,  ami  to  Mm  Mit;  uinI 
bwicirc  ukeicviir  yott  ^MRMMnale  4Mcnd>  'iual%nM^  att^mHy 
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With  rq^ard  ta  make^shifts  in  cases  of  necessity, 
seamen  aie  generally  very  ingmoos  themsehes. 
They  will  excuse  however  the  mention  of  two  or 
three.  If  they  happen  in  any  circumstance,  sueh 
as  after  ship-wreck,  taking  to  their  boat,  or  the 
like,  to  want  a  compass,  a  fine  sewing-needle  laid 
on  dear  water  in  a  cup  will  generally  point  to 
tiie  north,  most  of  diem  being  a  little  magnetica},. 
or  may  be  made  so  by  be^g  strongly  rubbed  or 
hammered,  lying  in  a  north  and  south  direction. 
If  their  needle  is  too  heavy  to  float  by  itself,  it  may 
be  supported  by  little  pieces  of  cori^  or  wood.  A 
naan  who'  can  swim,  may  be  aided  in  a  long  tra- 
verse by  his  handkerchief  formed  into  a  kite,  by 
two  cross  sticks  extending  to  the  four  comers ; 
which,  being  raised  in  the  air  when  the  wind  i^ 
lUr  and  fi'esh,  will  tow  him  along,  while  lying  on 
his  back.  Where  force  is  wanted  to  move  a  heavy 
body,  and  there  are  but  few  hands  and  no  machineflip. 
a  long  and  strong  rope  may  make  a  powerful  in^ 
strument  Suppose  a  boat  is  to  be  drawn  up  on  a 
beach,  that  ahe  may  be  out  of  the  surf;  a  stake 
drove  into  the  beach  where  you  would  have  the 
boat  drawn,  and  another  to  fiaurten  the  end  of  the 
rope  to,  which  comes  from  the  boat,  and  then  ai>- 
applying  what  force  you  have  to  pull  upon  the 
Mddle  of  the  rope  at  right  angles  vnth  it,  the  power 
wfll  be  augmented  in  proportion  to  the  length  of 
rope  between  the  posts.  The  rope  being  fastened 
to  the  stake  A,  and  dravm  upon  in  the  direction 
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C  D»  will  slide  over  die  stake  B ;  and  when  the 
Tope  is  bent  to  the  angle  AD  B»  represented  by  th6 
pricked  line  in  Plate  YII.  figure  24,  the  boat  will 
be  at  B. 

Some  sailors  may  think  the  writer  has  given 
himself  mmeoessary  trouble  in  pretending  to,  ad- 
vise them ;  for  they  have  a  little  repugnance  to  the 
advice  of  landmen,  whom  they  esteem  ^orant 
and  incapable  of  giving  any  worth  notice ;  though 
it  is  certain  that  most  of  their  instrumei^ts  were  the 
invention  of  landmen.  At  least  the  first  vessd 
ever  made  to  go  on  the  water  was  certainly  snch. 
I  will  therefore  add  only  a  few  words  more,  and 
they  shall  be  addressed  to  passengers. 

When  you  intend  a  long  voyage,  you  may  do 
wdU  to  kec^  your  intention  as  much  as  possible  a 
secret,  or  at  lea^t  the  time  of  your  departure ;  other- 
wise you  will  be  continually  interrupted  in  your 
preparations  by  the  visits  of  friends  and  acquaint- 
ance, who  vnll  not  only  rob  you  of  the  time  yon 
want,  but  put  things  out  of  your  mind,  so  that 
vdiai  you  come  to  sea,  you  have  the  mortification 
to  recollect  points  of  business  that  ought  to  have 
been  done,  accounts  you  intended  to  settle,  and 
<;onveniencies  you  had  proposed  to  bring  with  you, 
&c.,  all  which  have  been  omitted  through  the  eflfect 
of  these  officious  fiiendly  visits.  Would  it  not  he 
well,  if  this  custom  could  be  changed ;  if  the  vdy- 
ager,  after  having  without  interruption  made  ail  Ms 
preparations,  should  use  some  of  the  time  he  has 
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leAf  in  going  himself  to  take  leave  of  his  friends  at 
their  own  houses,  and  let  them  come  to  congralur 
late  him  on  his  happy  retarn. 

It  is  not  always  in  your  power  to  make  a  choice 
in  your  captain,  though  much  of  your  comfort  in 
the  passage  may  depend  on  his  personal  character, 
as  you  must  for  so  long  a  time  be  confined  to  his 
company,  and  under  his  direction ;  if  he  is  a  sen- 
sible, sociable,  good-natured,  obliging  man,  you 
will  be  so  much  the  happier.  Such  there  are ;  but 
if  he  happens  to  be  otherwise,  and  is  only  skilful, 
careful,  watchful,  and  active  in  the  conduct  of  his 
ship,  excuse  the  rest,  for  these  are  the  essentials. 

Whatever  right  you  have  by  agreement  in  the 
mass  of  stores  laid  in  by.  him  for  the  passengers,  it 
is  good  to  have  some  particular  things  in  your  own 
possession,  so  as  to  be  always  at  your  own  com 
mand. 

1.  Good  water,  that  of  the  ship  being  often  bad. 
You  can  be  sure  of  having  it  good  only  by  bottling 
it  &om  a  clear  spring  or  well  and  in  clean  bottles. 
2.  Good  tea.  3.  Coffee  ground.  4.  Chocolate. 
5.  Wine  of  the  sort  you  particulariy  like,  and  cyder. 
0.  Raisins.  7.  Almonds.  8.  Sugar.  9.  Capillaire. 
10.  Lemons.  11.  Jamaica  spirits.  12.  Eggs  greased. 
13.  Diet  bread.  14.  Portable  soup.  15.  Rusks.  As 
to  fowls,  it  is  not  worth  while  to  have  any  called 
yours,  unlel^  yOu  could  have  the  feeding  and  ma- 
naging of  them,  according  to  your  own  judgment 
undar  your  own  eye.    As  they  are  gaieraUy  treated 


Digiti 


ized  by  Google 


478       WRITIVGI  OF   B£KMHIK  ntANKLlH. 

at  present  m  ships^  ibej  are  for  the  most  part  sick^ 
geld  their  flesh  tough  and  hard  as  whit-leatfaer. 
All  seamen  have  an  opinion,  broached  I  suppose 
at  first  prudently,  for  saving  of  water  vrhen  short, 
tiat  iorwln  do  not  know  when  they  have  drank 
enough,  and  will  kill  themselves  if  you  givetheia 
too  much ;  so  they  are  sarved  with  a  little  only  once 
in  two  days.    This  is  poured  into  troughs  that  lie 
sloping,  and  therefore  immediately  runs  down  to 
the  lower  end.    There  the  fowls  ride  upon  one 
another's  backs  to  get  at  it,  and  some  are  not 
happy  enough  to  reach  and  once  dip  thdr  bills 
in  it.    Thus  tantalised  and  tormented  with  thunst, 
they  cannot  digest  thdr  dry  food ;  they  &€*♦  |ane, 
sicken,  and  die.  Some  sire  found  dead  and  tttfowm 
toverboard  every  morning,  and  those  killed  for  tli6 
table  ai«  not  eatable.    Theh*  troughs  should  be  kk 
little  divisions,  like  cups,  to  hold  the  virater  sepa^ 
rtitely,  figure  86.     But  this  is  never  done.    The 
aheep  and  hogs  are  (berefore  your  best  dependence 
for  fresh  meat  at  sea^  the  mutton  being  generally, 
tolerable,  and  the  pork  excelleht 

It  is  possible  your  captain  may  have  provided 
so  well  ill  the  general  stores,  as  to  render  aome  6( 
the  particulars  above  reconunended  of  little  or  no 
ute  to  you.  But  there  are  fiiequfently  in  the  shi)) 
|>oorer  passengers,  who  are  taken  at  a  Iowa:  pricey 
lodge  in  the  steerage,  and  have  no  daim  to  any 
b(  the  cabin  provisions,  or  to  any  bat  those  kinds 
tb4t  are  allowed  the  sail^.    These  people  an 
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aotnetinies  d^teted,  sometiiiies  sick;  tbme  miiy  be 
women  and  children  among  tfaem«  In  a  sitoatioA 
where  there  is  no  going  to  market  to  purchase  such 
necessaries,  a  few  of  jwff  soperflmties  distributed 
occarfonallj,  may  be  of  great  service,  restore  health, 
sETcf  life,  make  the  miserable  happy,  and  thereby 
mSfxd  you  infinite  pleasure. 

The  worst  thing  in  ordinary  merchant  ships  is 
the  cookery.  They  have  no  professed  cook,  and 
tlie  worst  hand  as  a  seaman  is  appointed  to  that 
office,  in  which  he  is  not  only  very  ignorant  bttt 
very  dirty.  The  sailors  have  thef^fore  a  saying, 
that  God  sends  meat  and  the  detail  cooks.  Passen(|em 
more  piously  disposed,  and  wiUing  to  believe  hea- 
ven orders  all  things  for  the  best,  may  suppose, 
th&i,  knowing  the  sea-air  and  constant  exercise  by 
the  motion  of  the  vessel  would  give  extraordmary 
appetites,  bad  cooks  were  kindly  sent  to  prevent 
our  eating  too  much ;  or  that,  foreseeing  that  we 
should  have  bad  cooks,  good  a[q>dites  vrere  fm- 
nished  to  prevent  our  starving.  If  you  caoEnet 
trust  to  these  circumstances,  a  spirit  laaop,  with  a 
Uaze-pan,  may  enable  you  to  cook  some  litlle 
things  for  yourself;  such  as  a  hteh,  a  soup,  ke. 
Ahd  it  might  be  well  also  to  have  anolig  yonr 
stores  some  potted  tneats,  wfaicii,  if  well  put  up,  will 
keep  long  good.  A  small  tin  oven,  to  place  %ith 
the  open  side  before  the  fiire,  may  be  another  goed 
uleniil,  in  which  your  own  eervMit  may  raut  An* 
yeoabitofpenkormiiMmi.    Ycmfidtj 
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be  induced  to  eat  of  the  (ship's  salt  beef,  as  it » 
.die&  good.  You  will  find  cyder  the  best  quencher 
of  that  thirst  which  salt  meat  or  fish  occasions. 
The  ship  biscuit  is  too  hard  for  some  sets  of  teeth. 
It  taiay  be  softened  by  toasting.  But  rusk  is  b^ter : 
for  being  made  of  good  fermented  bread,  sliced  and 
baked  a  second  time,  the  pieces  imbibe  the  water 
easily,  soften  immediately,  digest  more  kindly,  and 
:axe  therefore  more  wholesome  than  the  unfermented 
biscuit.  By  the  way,  rusk  is  the  true  original  bis- 
cuit, so  prepared  to  keep  for  sea,  biscuit  in  French 
signifying  twice  baked.  If  your  dry  peas  boil  hard, 
a  two-pound  iron  shot  put  with  them  into  the  pot, 
-will,  by  the  motion  of  the  ship,  grind  them  as  fine  as 
mustard. 

,  The  accidents  I  have  seen  at  sea  with  large  dishes 
of  soup  upon  a  table,  firom  the  motion  of  the  ship, 
have  made  me  wish  that  our  potters  or  pewt^ners 
^would  make  soup  dishes  in  divisions,  like  a  set  of 
small  bowls  united  together,  each  containing  abotrt 
suficient  for  one  person^  in  some  such  form  as  6g. 
26 ;  for  then,  when  the  ship  should  make  a  sudden 
heel,  the  soup  would  not  in  a  body  flow  over  one 
side,  and  Ml  into  people's  laps  and  scald  them,  as 
*  is  sometimes  the  case,  but  would  be  retained  in  the 
separate  divisions,  as  in  figure  27. 

After  these  trifles,  permit  the  addition  of  a  few 
g^ieral  reflections.  Navigation,  when  employed 
in  supplying  necessary  provisk>n  to  a  couhtiy  in 
wimti  and  thereby  prev^^itiag  Amines,  which  w«e 
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more  freqn^it  and  destractive  before  tbe  inv^iticHi 
of  that  arty  is  undoubtedly  a  blessing  to  mankind. 
When  employed  merely  in  transporting  superflui- 
ties, it  is  a  question  whether  the  advanti^  of  the 
employment  it  affords  is  equal  to  the  mischief  of 
hazardii^  so  many  lives  on  the  ocean.  But  when 
employed  in  pillaging  merchants  and  transporting 
slaves,  it  is  clearly  the  means  of  augmenting  the 
mass  of  human  misery.  .  It  is  ama^ng  to  think  of 
the  ships  and  lives  risked  in  fetching  tea  from 
China,  coffee  from  Arabia,  sugar  and  tobacco  from 
America,  all  which  our  ancestcmi  did  well  without. 
Sugar  employs  near  one  thousand  ships,  tobacco 
almost  as  many.  For  the  utility  of  tobacco  there 
is  little  to  be  said;  and  for  that  of  sugar,  how 
much  more  commendable  would  it  be,  if  we  could 
give  up  the  few  minutes'  gratification  afforded 
once  or  twice  a-day  by  the  taste  of  sugar  in  our 
tea,  rather  than  encourage  the  cruelties  exercised 
in  producing  it!  An  eminent  French  moralist  says, 
that  when  he  considers  the  wars  we  excite  in 
Afiica  to  obtain  slaves,  the  numbers  necessarily 
slain  in  those  wars,  the  many  prisoners  who  perish 
at  sea  by  sickness,  bad  provisions,  foul  air,  kc.  &c. 
in  die  transportation,  and  how  many  afterwards 
die  from  the  hardships  of  slavery,  he  cannot  look 
on  a  piece  of  sugar  without  conceiving  it  stained 
with  spots  of  human  blood !  had  he  added  the 
consideration  of  the  wars  we  make  to  take  and 
retake  the  sugar  islands  from  one  anothar,  and  ^ 
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fleets  and  vmioB  tiiat  pemh  in  fbcm^  expoditMHUf 
he  BBg^t  litfve  men  bas  svgar  not  merely  spotted, 
bat  tfaoni^Uy  dyed  soari^  in  gram.  It  is  these 
wm  that  make  die  maritime  powers  of  Europe, 
die  inhabitantB  of  London  and  Paris,  pay  dearer 
for  sugar  than  those  of  Yieona,  a  diousand  miks 
ftrom  the  sea ;  because  their  bu^sjc  costs  not  only 
the  price  they  pay  for  it  by  the  poond^  but  all  they 
pay  in  taxes  to  maintam  the  fleets  and  armies  flu^ 
fight  for  it/ 

With  great  esteem,  I  am.  Sir,  yomr  most  obe^ 
dient  bnmble  servant,  B.  Feanklin. 


ON  THE  OVhPB  STRBAM. 


Remarks  on  the  Naoigation  frmn  Neafoundkmd  to 
New  York^  in  order  to  avoid  the  Gulph  Stream 
on  one  hand,  and  on  the  other  the  Shoals  that  lie 
to  the  southward  of  Nantucket  and  of  St.  Georges 
Banks.    [See  Plate.'] 

Aftbr  yon  have  passed  the  banks  of  Newfonnd- 
land  in  about  the  44th  ds^gcte  of  latitnde,  you  wiU 
meet  with  nothing  till  yon  draw  near  the  Isle  of 
SaUes,  which  we  commonly  pass  in  lalitnde  43. 
Sondiward  of  tins  isle,  the  curp»t  is  found  to  ex* 

'  See  ^ATlumght  concerning  the  Sugar  /tteub/  Tut  O. 
page  lOr,  oftlib  vekuae. 
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tend  ilself  as  fer  north  as  4V  ^  or  90f,  tfien  it 
turns  towards  the  £.  S.  £.  or  8.  £.  ^  £• 

HaTHig  passed  the  Isle  of  Sables,  shape  your 
course  for  the  St.  George's  Banks,  so  as  to  pass 
tlicm  in  about  latitude  40^,  because  (he  current 
s^vtiiiward  of  those  banks  reaches  as  &r  north  as 
aa^    Theshoakof  those  banks  lie  in  41*  36'. 

>AAer  having  passed  St.  George's  Banks,  yon 
must,  to  clear  Nantucket,  fmtn  your  course  so  as  to 
p^  betiii^n  the  latitudes  38"  SO"  and  40^  4&\ 

.  The  most  southern  part  •of  the  shoals  of  Nan- 
ibdteft  lie  in  about  40*  45'.  The  northern  pairt  of 
ilie  fxaeretii^  directly  to  the  south  of  Nantacket,  is 
lUt  in  about  ktitude  38*  30'. 

By  obserring  these  directions  and  ke^ting  be^ 
tween  the  stream  and  the  shoals,  the  passage  from 
tie  banks  of  Newfoundland  to  New  York,  Dela- 
ware, or  Virginia,  may  be  considerably  shortened ; 
for  sa  you  will  have  the  advantage  of  the  eddy 
oirrent,  which  moves  contrary  to  the  Gulph 
Stream.  Whereas  if  to  avoid  the  shoals  you  keep 
too  far  to  the  southward,  and  get  into  that  stream, 
you  vrill  be  retarded  by  it  at  the  rate  of  60  or  70 
miles  a-day. 

The  Nantucket  whale-men  being  extremely  well 
acquainted  with  the  Gulph  Stream,  its  course, 
strength,  and  extent,  by  their  constant  practice  of 
whaling  on  the  edges  of  it,  from  their  island  quite 
down  to  the  Bahamas,  this  draft  of  that  stream 
was  obtained  from  one  of  them,  captain  Folger, 
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Obsbbvatiovs  ^Mr  Wa^utb  £/*/^SEA-WATER^4rC-i9 
FairtmheU's  Themwrntttr ;  with  other  Semarks,  m^ntU  w 
board  the  Repri$al,  Capt.  Wyck'$,  hound  from  PhiladA- 
phia  to  France,  in  October  and  November,  1776. 
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OBSERVATIONS. 

July 31.  At  one  P.M.  the  Start  bore  WNW. 
distant  tax  leagues. 

August  1.  The  water  appears  luminous  in  the 
ship's  wake. 

—  2.  The  temperature  of  the  water  is  taken  at 
eight  in  the  morning  and  at  eight  in  the  evening. 

—  6.  The  water  appears  less  luminous. 

—  7.  Formegas  SW.  dist.  32^  deg.  St.  Mary's 
SWfS.  33  leagues. 

—  8.  From  this  date  the  temperature  of  the 
water  n  tak^i  at  eight  in  the  morning  and  at  six 
in  the  evening. 

—  10.  Moonlight,  which  prevents  the  luminous 
aj^arance  of  the  water. 

^- 11.  A  strong  southerly  current. 

—  12.  Ditto.  From  this  date  the  temperature 
of  the  air  and  water  was  taken  at  noon,  as  well  as 
morning  and  evening. 

—  16.  Northerly  current. 

—  19.  First  saw  gulph  weed. 

—  21.  Southerly  current 

—  22.  Again  saw  gulph  weed. 

—  24.  The  water  appeared  luminous  in  a  small 
dc^gree  before  tlie  moon  rose. 

—  il9.  No  moon,  yet  v^  light  in  the  water. 

—  80.  Much  gulph  weed  to-day. 

—  W.  Bitto. 
Sept  1.  Ditto. 
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Sept  2.  A  little  more  light  in  the  water. 

—  4.  No  golph  weed  to^ay.  More  l^fat  m 
the  water. 

-^  6.  Some  galph  weed  again, 
-r-  6.  Little  light  in  the  water.    A  very  hard 
thimder-giiflt  in  the  night. 

—  7.  Little  gulph  weed. 

—  8.  More  light  in  the  water.  Little  ^olph 
weed* 

—  9.  Little  galph  weed.  Little  light  in  tbe 
water  last  evening. 

-—10.  Saw  some  beds  of  rock- weed  ;  and  we 
were  surprised  to  observe  the  water  six  degrees 
colder  by  the  thermometer  than  the  preceding 
noon. 

This  day  (lOth)  the  thermometer  still  kept  de- 
scending,  and  at  five  in  the  morning  of  the  1  Idi^ 
it  was  in  water  as  low  as  70,  when  we  strack  sounds 
ings.  The  same  evening  the  pilot  came  on  board, 
and  we  found  our  ship  about  five  degrees  of  longi- 
tude a-head  of  the  reckoning,  which  our  captain 
accounted  for  by  supposing  oiur  course  to  have 
been  near  the  edge  of  the  gulph  stream,  and  thus 
an  eddy-current  always  in  our  favor.  By  the  dis* 
tance  we  ran  fi*om  Sept.  9,  in  the  evening:,  till  we 
9tmck  soundings,  we  must  have  then  been  at  the 
western  edge  of  the  gulph  stream,  and  the  cliange 
in  the  temperature  of  the  water  was  probably 
owing  to  our  suddenly  passing  firom  that  current 
into  the  waters  of  onr  climate. 
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On  the  14t]i  of  August  the  fbllowing  experiment 
wal^  made.  The  weather  bmg  perfectly  calm,  an 
empty  bottle,  corked  very  tight,  was  sent  down  90 
fathoms,  and  it  was  drawn  up  still  empty.  It  was 
flien  sent  down  again  35  &thoms,  when,  the  w^ht 
of  the  water  having  forced  in  the  cork,  it  was 
drawn  up  full ;  the  water  it  contained  was  imme- 
diately ttied  by  the  thermometer,  and  foond  to  be 
70,  vi^ich  was  six  d^rees  colder  than  at  the  sor* 
fiuse :  the  lead  and  bottle  were  visible,  bnt  not  very 
distinctly  so,  at  the  depth  of  12  fathoms;  but 
vriiai  only  7  fathoms  deep,  they  were  perfectly 
seen  from  the  ship.  This  experiment  was  dins 
lepeated  Sept  11,  when  we  were  in  soundings  of 
18  fethoms.  A  k^  was  previously  prepared  wteh 
a  valve  at  each  end,  one  opening  inward,  the  other 
outward ;  this  was  sent  to  the  bottom,  in  expecta- 
tion that  by  the  valves  being  both  open  when  going 
down,  and  both  shut  when  coming  up,  it  would 
keep  widiin  it  the  water  received  at  bottom.  The 
upper  valve  performed  its  office  well,  but  the  under 
one  did  not  shut  quite  close,  so  that  much  of  the 
water  was  lost  in  hauling  it  up  the  ship's  side.  As 
the  water  in  the  keg's  passage  upwards  could  not 
enter  at  the  top,  it  was  concluded  that  what  water 
remained  in  it  was  of  that  near  the  ground ;  and 
on  trying  this  by  the  thermometer,  it  was  found  to 
be  At  58,  which  was  12  degrees  colder  than  at  the 
surface. 

This  last  journal  was  obligingly  kept  for  me  by 
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ftfr.  J.  WSliaiiis,  my  felkyw^passengar  in  the  Lou- 
^doii  Packet,  who  niade  all  the  experiments  wi^ 
great  exactness. 


The  chart  here  given  has  be^i  constructed  with 
"a  view  to  give  a  more  comprehensive  idea  of  the 
t^urse  of  the  Gkdph  Stream.  Volney  very  plansi*- 
bly  suggests,  that  the  earth  deponted  by  the  Oulph 
Stream  S.E.  of  Newfoundland,  has  formed  tiM 
great  banks ;  and  that  the  accumulation  there  has 
given  the  stream  a  new  or  more  eastwardly  direc- 
tion. Tb}3^  chart  also  serves  to  illustrate  the  Iob^ 
recmed  ideas  of  the  progress  of  the  shoals  of  ish. 
May  not  the  glutinous  matter  seen  on  the  water, 
and  which  all  persons  wlio  have  been  across  the 
line  must  have  noticed,  be  another  cause  ef  tiie 
phenomena  of  fish-shoals  ?  May  they  not  come  in 
search  of  the  food,  which  the  matter  seen  on  ^ 
water  in  such  abundance  affords  ?  The  writer  of 
tins  note  has  observed,  that  on  entering  the  trade* 
winds,  the  seamen  have  judged  of  the  change  of 
wmd  approaching  by  the  direction  of  the  bon^ta 
and  other  fish,  which  pass  in  shoals  in  the  South 
Atlantic  and  South-eastern  Seas,  in  a  direction  op- 
posite to  the  vrind ;  and  when  not  opposite  to  the 
prevailing  wind,  they  conclude  a  change  to  be  at 
hand  firom  the  directioQ  towards  which  the  fish 
ga    The  appearance  of  luounous  floating  matter 
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at  night  is  oAm  foUcmred  by  shoak  of  fish ;  tke 
qpown  or  gtuteii  whicdi  the  writer  has  had  talua 
up  in  a  bucket,  has  been  often  fQimd  as  laige  n^ 
two  inches  diameter,  and  frequently  induced  an 
opinion  that  it  was  a  spMies  of  maritime  cocoon  or 
egg  of  an  animal ;  fragments  of  irregular  shaped 
gluteB  have  been  also  often  seen.  An  inquiry  into 
tbs  periodical  appearaoce  of  these  luminous  sQbi- 
staooe^,  on  voyagep  to  the  southward,  and  remark# 
tm,  tba  wual  direction  of  the  shoals  of  bonetta  and 
other  fish,  might  periiaps  lead  to  very  iateresti^f 
4iiP0?aries;  it  might  be  assumed  as  a  questioa 
worttiy  of  examination,  whether  the  direction  of 
shoals  of  fish  is  not  towards  those  poiols  fron 
which  periodical  winds  or  currents  vocie  the 
waters ;  and  if  the  shoals  offish  which  move  firom 
the  north  poles,  and  by  the  British  isles  across  the 
AUdfitic,  are  not  led  by  thi^  instincts  in  search  of 
these  periodical  supplies  of  food ;  and  if  the  de* 
posits  made  by  the  Gulf^  Stream  on  the  baaks  of 
Newfoundland  is  not  the  true  cauae  <d  the  gieaft 
abundance  of  fish  found  tbeie.  {NoU  ^  an  Jmeri^ 
can  Gmtkmm.) 
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#11  xaB  PSlNICIOtJS  QUALITY  OF  LBAD.— COLICA 
PietOKUM  FROM  BAIBi-WATBR,   &C 

To  B.  Vauohan^  Esq. 

PfAB  Fbibnd,  Philadelphia,  July  31,  17M. 
I  recollect  that  when  I  had  the  grfnt 
pleasure  of  se^ng  yoa  at  Southamptoii,  now  a 
twelvemonth  since,  we  had  some  conversation  (w 
the  bad  effects  of  lead  taken  inwardly,  and  that  at 
yonr  requei^t  I  promised  to  send  you  in  writing,  a 
particular  account  of  several  facts  I  then  mo- 
tioned to  you,  of  which  you  thought  some  good 
use  might  be  made.  I  now  sit  down  to  fulfil  that 
promise. 

The  first  thing  I  remember  of  this  kind,  was  » 
general  discourse  in  Boston,  when  I  was  a  boy,  of 
a  complaint  from  North  Carolina  against  New 
England  rum,  that  it  poisoned  their  people,  giving 
them  the  dry  belly-ache,  with  a  loss  of  the  use  of 
their  limbs.  The  distilleries  being  examined  op 
|he  occasion,  it  was  found  that  several  of  them 
used  leaden  stiU  heads  and  worms,  and  the  jAy* 
sicians  were  of  opinion  that,  the  mischief  ifras  oe^ 
casioned  by  that  use  of  lead.  The  legislature  of 
the  Massachusetts  thereupon  passed  an  act,  (mv 
hibitmg  under  severe  penalties  the  use  of  such 
fltiU  heads  and  worms  thereafter^  Enclosed  I 
S^  yoa  a  qopy  of  the  a^  takea  fiom  my  prioted 
lawbook. 
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In  17S4|  being  in  London,  I  went  to  work  in 
the  printing^use  of  Mr.  Palmer^  Bartholomew 
Close,  em  a  compositor.    I  there  firand  a  practice 
I  bad  never  seen  before,  of  drying  cases  of  types 
(which  are  wet  in  distribution)  by  placing  it  sWpfaig 
before  the  fire.     I  found  this  had  the  additional 
advantage,  when  the  types  were  not  only  dried  bat 
heated,  of  being  comfortable  to  the  hands  work* 
ing  over  them  in  cold  weather.    I  therefore  some- 
times heated  my  case  when  the  types  did  not  want 
drying.    But  an  old  workman  observing  it,  ad- 
Vised  me  not  to  do  so,  teUing  me,  I  might  lose  the 
tise  of  my  hands  by  it,  as  two  of  our  companions 
had  nearly  done ;  one  of  whom,  that  used  to  earn 
his  guinea  a  week,  could  not  then  make  more  than 
ten  shillings ;  and  the  other,  who  had  the  dangles^ 
but  seven  and  sixpence.    This,  with  a  kind  ol  ob- 
scure pain  that  I  had  sometimes  felt,  as  it  were  in 
file  bones  of  my  hand,  when  working  over  the 
types  made  very  hot,  induced  me  to  omit  the 
practice.    But  talking  afterwards  with  Mr.  Jame8» 
a  letter-founder  in  the  same  close,  and  asking  him 
if  his  people,  who  worked  over  the  little  furnaces 
of  qielted  metal,  were  not  subject  to  that  disord^ ; 
he  made  light  of  any  danger  from  the  effluvia,  but 
ascribed  it  to  particles  of  the  metal  swallowed 
with  theii*  food  by  slovenly  workmen,  who  went  to 
thdr  tneah  after  handling  tiie  metal,  without  wdl 
washhig  their  fii^^ers,  so  tteit  some  of  the  ineteUioe 
particles  were  taken  off  by  their  bread  and  edten 
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with  it  Tbk  appeared  to  have  some  tiBasoii  in  it 
But  the  pain  I  had  experienced,  made  me  still 
afitlid  of  those  efflavia. 

.  Being  in  Derbyshro  at  some  of  the  fiimaces  for 
sHMiting  of  lead  ore,  I  was  told  that  the  smoke  of 
those  fbmaces  was  pernicious  to  the  neigfaboring 
grass  and  other  yc^^etables.  But  I  do  not  recollect 
to  htrre  heard  any  thing  of  die  eflfect  of  such  vege- 
taUes  eaten  by  animals.  It  may  be  well  to  make 
tiie  inquiry. 

'  In  America,  I  have  often  observed  that  on  the 
roofe  of  our  shingled  houses,  where  moss  is  i^t  to 
grow  in  northern  exposures,  if  there  be  any  thing 
on  the  roof  painted  with  white  lead,  such  as  ba- 
lusters, or  frames  of  dormant  windows.  Sec.  there 
is  constantly  a  streak  on  the  shingles  from  such 
paint  down  to  the  eaves,  on  which  no  moss  will 
grow,  but  the  wood  remains  constantly  free  from 
it.  We  seldom  drink  rain-water  that  Mis  on  our 
houses ;  and  if  we  did,  perhaps  the  small  quantity 
of  lead  descending  from  such  paint,  might  not  be 
Sufficient  to  produce  any  sensible  ill  eflfect  on  our 
bodies.  Butlhavebeentoldof  acasein  Europe,  I 
forget  the  place,  where  a  whole  ftmily  was  afflicted 
widi  what  we  Call  the  dry  belly-aiche,  or  colica  pic- 
torum^  by  drinking  rain-water.  It  was  at  a  country 
seat,  which,  being  situated  too  high  to  have  the  ad^ 
vantage  of  a  well,  was  supptied  with  water  from  a 
tank,  wMch  receiyed  tbue  water  from  die  leaded 
roo6.    This  had  been  drank  several  years  without 
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mi^cbirf;  but  some  young  trew  planted  near  the 
house,  growing  up  above  the  rooC  and  shedding 
their  leaves  upon  it,  it  was  supposed  an  acid  in 
those  leav^  bad  corroded  the  lead  they  covered, 
and  furnished  the  water  of  that  year  with  its  bane- 
ful partides  and  qualitiea« 

When  I  was  in  Paris  with  Sir  John  Pringle  Jb 
1767,  he  vimted  La  ChariU^  a  hospital  particulariy 
fionous  for  the  curb  of  that  malady,  and  hrougjbt 
from  thence  a  pamphlet  containingalistof  thenaoMS 
of  persons,  specifyingtheir  professions  or  trades,  ¥dio 
had  been  cured  there.  I  had  the  curiosity  to  examine 
that  list,  and  found  that  all  the  patiraits  were  of 
trades  that,  some  way  or  other,  use  or  work  ui  lead ; 
such  as  plumbers,  glaziers,  painters,  8lc.  exceptmg 
only  two  kinds,  stone-cutters,  and  soldiers.  These 
I  could  not  reconcile  to  my  notion,  that  lead  was 
the  cause  of  that  disord^.  But  on  my  mentioning 
(his  difllculty  to  a  physician  of  that  hospital,  he 
informed  me  that  the  stone-cottei^  are  continually 
using  melted  lead  to  fix  the  ends  of  utm  baUus- 
trades  in  stone ;  and  that  the  soldiers  had  been 
employed  by  painters,  as  laborers,  i«  grinding  of 
colors* 

This,  my  de4ar  friend,  is  cdl  I  can  at  preaent 
recollect  on  the  subject.  You  will  see  by  it,  that 
the  (^wuon  of  this  mischievous  effect  from  lead,  it 
at  least  above  sixty  years  old ;  and  you  will  ob- 
florra  with  cmicem,  bow  long  an  usefid  tiiath  wqr 
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be  known,  and  exist,  before  it  is  generally  received 
and  practised  on. 

I  am  ever,  yours  most  affectionately, 

B.  Franklin. 


ON  THERMOMETERS. 


Sept.  13,  1786. 

The  two  thermometers  most  generally  in  use  at 
present  among  the  philosophers  of  Europe,  are 
those  of  Reaumur  and  Fahrenheit.  The  French 
use  Reaumur's,  the  English  Fahrenheit's. 

In  their  respective  graduations,  Reaumur  marked 
his  freezing  point  0,  Fahrenheit  fixed  his  at  32  of 
his  degrees  above  0,  and  two  of  his  degrees  9ie 
just  equal  to  one  of  Reaumur's.  I  know  that  ia 
some  instruments  this  equality  is  not  exact ;  but 
in  two  which  I  have,  the  one  Reaumur's,  made  by 
Cmppy  in  Paris,  the  other  Fahrenheit's,  by  Naime, 
London ;  it  is  precisely  so,  they  hanging  togeth^ 
in  the  same  room.  And  those  workmen  are  famed 
for  their  exactness. 

In  reading,  one  firequently  finds  degrees  of  heat 
and  cold  mentioned,  as  measured  by  one  or  the 
,  other  of  those  thermometers,  and  one  is  at  a  loss 
to  reduce  that  least  known  to  the  other. 
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RULE. 

Suppose  the  degree  mentioiied  is  25  of  Rean- 
roar,  which  is  25  degrees  above  0,  or  his  freezing 
point,  and  you  would  know  to  what  degree  of 
Fahrenheit  that  answers ; 

Double  the  25»  which  will  give  yon  50  of  Fah- 
renheit's, and  to  them  add  32,  his  number  at  the 
freezing  point,  and  you  will  have  82,  the  degree  of 
Fahrenheit's  equal  to  25  of  Reaumur. 

On  the  contrary,  if  you  would  reduce  Fahr»i- 
hmt  to  Reaumur,  first  subtract  32,  and  then  tnke 
half  of  the  remainder ;  thus  taking  32  from  88, 
there  remains  50,  and  the  half  of  50  is  25. 

This  answers  in  all  cases  where  the  degree  k 
^i}OYe  the  freezing  point 

If  below,  double  the  d^^rees  of  Reaumur,  and  . 
subtrsict  them  from  the  32  of  Fahrenheit,  which 
vrill  ^ve  you  the  equivalent  d^ree  of  his  scale. 
Thus  suppose  it  5  below  0,  or  the  fireezing  point 
of  Reaumur ;  twice  5  is  10,  which  deducted  fi*om 
32,  Fahrenheit's  freezing  point,  gives  you  22  as  the 
Univalent  d^ree  of  his  thermometer. 

And  halving  the  degrees  of  Fahrenheit  that  are 
less  than  32,  you  have  the  d^ree  of  Reaumur. 
Thus  22  of  Fahrenheit  being  10  d^rees  less  than 
32,  the  half  of  10  is  5,  the  equivalent  d^ree  of 
Reaumur.  B.  Franelin. 


Digiti 


ized  by  Google 


PART  IV.'   *  FHII.OSOPHICAI;  :bubj£CTs;  40ft 

ON  BALLOONS — PIGEONS  KILLED   BY  LIOHTNINQ, 
To  M,  Le  Rot. 

Philadelpkia,  April  16,  1787. 
My  dear  old  Friend, 

I  beUeve  I  have  not  written  to  you  smce  I  le* 
ceiTed  your  kind  ktters  of  July  26,  and  October  9^ 
1786.  Such  has  been  my  continual  occupation  in 
pnUic  and  private  business,  having  the  building  of 
three  houses  upon  my  hands,  that  I  had  no  time 
left  for  philosophical  correspondence.  I  now  take 
up  my  pen  with  the  honest  resolution  of  paying  off 
some  of  my  debts. 

You  mention  that  M.  De  Buffon  awit  des  doi/h 
kurstemblabksausmiennes.  I  sympathise  with  him. 
Let  me  know  in  your  next  how  he  does.  I  do  not 
understand  these  dispensations  of  Providence^ 
though  probably  they  are  for  the  best  But  it 
seems  to  me,  ihat  if  you  or  I  had  the  disposition  of 
good  and  evil  in  this  world,  so  excellent  a,  man 
would  not  have  an  hour's  pain  during  his  exist- 
ence. 

Your  account  of  the  progress  made  in  the  art  of 
ballooning,  by  the  acquisition  of  a  tight  enoeloppe, 
and  the  means  of  descending  and  rising  vrithout 
throwing  out  ballast,  ot  letting  out  air,  is  very 
pleasing.  I  am  sony  4he  artists  at  Jmellc  do  not 
continue  their  experiments.  I  always  thought  they 
were  in  the  likeliest  way  of  making  improvamentSy 
as  they  were  remote  from  interropticm  in  their  ex- 
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periments.  I  have  sometimes  wished  I  had  bronght 
ndth  me  from  France,  a  balloon  sufficiently  lai^ 
to  raise  me  from  the  ground.  In  my  malady  it 
would  have  b^n  the  most  easy  carriage  for  me, 
bdng  led  by  a  string  held  by  a  man  walking  on 
Ae  ground.  I  should  be  glad  to  have  Mr.  Meu- 
mei^s  work.  Pray  let  Mr.  Grapd  know  where  lie 
WMy  buy  it  for  me. 

It  gives  me  pleasure  to  hear  of  the  success  alk 
twding  the  conductors  at  Brext  and  at  Dijcn^ 
Time  vrill  bring  them  more  intense,  and  of  course 
iMtke  them  more  usdiul. 

It  is  a  curious  fact,  that  of  the  4eath  of  so  many 
pigeons  by  lightning  without  distuibing  their  posi- 
tion. Piray  when  you  see  M.  De  Malesbeibes, 
prasent  to  him  my  mpects.  Hek  one  of  themort 
■6flp»table  characters  of  thk  age. 

Brieve  me  ever,  my  dear  Mend,  with  the  sis-^ 
MTOst  esteem  and  respect,  yours  roost  a^S^ction- 
at«ly»  B.  Fbankxibi. 


OV  THE  UTILITY  OF  LIGHTNING  CONDUCTORS. 

To  M.  Landbiani. 
Sir,  PhikMphia,  Oct.  14  1787. 

I  received  by  the  hand  of  Mr.  C^bs  your  excel- 
lent desertation,  ^It  utiUta  id  comduttori  cktirici^ 
which  you  have  faad  ttie  goodneas  to  send  me.  I 
birre  read  it  with  great  pletsuvi.  Be  pleased  to 
aecept  ny  heerty  tibodcs. 
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I  find  upon  my  rdxtm  to  this  comtoj^  Aat'the 
number  of  condoctors  is  greatly  increaged ;  then^ 
utUity  kairiBg  been  made  manifest  by  mainy  in- 
stances of  their  good  effect  in  preserving  buildings. 
Among  others,  my  own  house  in  my  absence  re- 
ceived a  great  stroke,  which  was  visible  to  the 
n^hbors,  who  immediately  ran  in  to  see  if  any 
damage  was  done,  or  any  fire  commenced,-  which 
might  by  their  assistance  be  extinguished.  They 
km%d  nothing  disordered,  and  the  femiiy  only 
nradi  frightened  by  the  loudness  of  the  explo^on. 
On  mdcing  an  addition  to  my  house  last  year,  the 
conductor  was  taken  down  to  be  removed,  when  1 
found  that  the  copper  point  which  had  been  nine 
inches  loi^,  and  in  Its  thickest  part  about  one- 
Ibird  of  an  inch  in  diameter,  had  been  almost  all 
melted  and  blown  aWay,  ver}  little  of  it  remaining 
attached  to  the  iron  rod.  So  tiiat  at  length  the  in- 
vention has  been  of  some  use  to  the  inventor,  and 
afibrded  an  additional  pleasure  to  that  of  having 
seen  it  useful  to  others.  Mr.  Rittenhause,  our 
astronomer,  informs  me,  that  having  inspected  with 
his  excellent  telescope  many  conductors  that  are 
widiin  his  view,  he  finds  that  the  points  of  a  num- 
ber of  tiiem  have  also  been  melted ;  and  we  have 
no  mstance  of  any  considearable  damage  done  to 
any  houses  that  were  furnished  widi  a  complete 
conductor,  and  very  few  of  damage  to  any  other 
houses  in  this  city  since  conductors  became  com- 
mon. 

VOL.  II.  2  I 
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VfiHh  gmt  esteem  and  iwpect,  I  ha¥e  the  hotter 
lobe,  8ir»  yoiir most (d^edknt and  most  faumblQ 
servaat,  B.  Feanklin. 


ON.  THE    earth's   MAGNRTISM^    &C. 

To  THB  Hon.  J.  Bowboin,  Esq. 
Dear  Sir,  Philadelphia,  May  31,  1788. 

Our  ancient  coireapondence  uaed  to  have  sraae- 
thii^  philosophical  in  it.  As  you  are  now  mom 
free  friMD  public  ewes,  and  I  expect  to  be  so  in  a 
few  mondis,  why  may  we  not  resume  that  kind  of 
correspondence  T  Our  much  re^pretted  friend  "Wiiir 
throp  once  made  me  the  compliment,  that  I  was 
good  at  starting  game  for  philosophers.  Let  ne 
try  if  I  csm  start  a  little  for  yon. 

Has  the  (Question,  How  came  the  earth  by  its 
magnetism,  ever  been  considered? 

Is  it  likely  that  iron  ore  immediatdiy  eidsted. 
when  this  globe  was  first  formed,  or  may  it  not 
rather  be  supposed  a  gradual  production  of  time  ? 

If  the  earth  is  at  present  magnetical  in  virtue  of 
the  masses  of  iron  ore  contained  in  it»  might  not 
some  ages  pass  before  it  had  magn^ic  pcdarity  ? 

Since  iron  ore  may  exist  without  the  polarity^ 
and  by  being  placed  iti  cotein  circumetaaoes^  may 
obtain  it  from  an  external  cause ;  is  it  not  posttUe. 
that  the  earth  received  its  magnetism  from 
such  cause? 
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III  afaoit,  may  not  a  magnetic  poww  exist 
tinroiigboot  our  flrjrsten,  perhaps  Ibrough  all  sys- 
teiBS,  so  that  if  m^i  could  make  a  voyage  in  the 
starry  regions,  a  compass  might  be  of  use?  And 
may  not  such  universal  magnetism  with  its  mn- 
form  direction,  be  serviceable  in  keeping  the  dior- 
nal  revolution  of  a  planet  more  steady  to  the  same 
aadst 

Lastly^  as  the  poles  of  ma^oet^  may  be  changed 
by  tiie  presence  of  stronger  magnets,  might  not  in 
ancient  times  &e  near  passing  of  some  large  comet 
of  greater  magnetic  power  than  this  globe  of  ours, 
have  been  a  means  of  changing  its  poles,  and 
thereby  wracking  and  deranging  its  surface, 
placing  in  different  r^ons  the  ^ect  of  centi>kugal 
fbrce,  so  as  to  raise  the  waters  of  the  sea  in  some, 
while  they  were  depressed  in  others  ? 

Let  me  add  another  question  or  two,  not  re* 
lating^  indeed  to  magnetism,  but  however,  to  the 
theory  of  the  earth. 

Is  not  the  finding  of  great  quantities  of  sh^ls 
and  bones  of  animals  (natural  to  hot  climates)  in 
die  cold  ones  of  our  present  world,  some  proof 
that  its  poles  have  been  changed  ? 

Is  not  the  supposition  that  tiie  poles  have  beei 
changed,  the  easiest  way  of  accounting  for  the 
deluge,  by  getting  rid  of  the  old  difl^culty  how  to 
dsq[K)se  of  its  waters  after  it  w%is  over?  since  iSf  the 
poles  were  again  to  be  changed,  and  placed  in  the 
ptetsnt  eqnalor,  the  sea  would  fall  thei^  about  16 
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miles  in  height,  and  rise  as  much  in  the  present 
polar  regions:  and  the  effect  woold*  be  propor- 
tionable if  the  new  poles  were  placed  anywhere 
beti^eeb  die  present  and  the  eqnator. 

Does  not  the  apparent  wrack  of  the  surfoce  of 
this  globe,  thrown  up  into  long  ridges  of  moun^ 
tains  with  strata  in  various  positions,  make  it  pro* 
bable,  that  its  internal  mass  is  a  fluid,  but  a  fluid 
ao  dense  as  to  float  the  heaviest  of  our  substances? 
Do  we  know  the  limit  of  cond^u^ation  air  is  capable 
of?  Supposing  it  to  grow  denser  vi/Aw  the  sur- 
face»  in  the  same  proporticm  nearly  as  we  find  it 
does  without,  at  what  depth  may  it  be  equal  in 
density  with  gold  ? 

Can  we  easily  conceive  how  the  strata  of  the 
earth  could  have  been  so  deranged,  if  it  had  not 
been  a'  mere  shdl  supported  by  a  heaviar  fluid  ? 
Would  not  such  a  supposed  internal  fluid  globe  be 
immediately  saisible  of  a  change  in  the  situation 
of  the  earth's  axis,  alter  its  form,  and  thereby 
burst  the  shell,  and  throw  up  parts  of  it  above  the 
rest;  as  if  we  could  alter  the  position  of  the  fluid 
contained  in  the  shell  of  an  egg,  and  place  its 
longest  diameter  where  the  shortest  now  is,  the 
shell  must  break ;  but  would  be  much  harder  to 
break  if  the  whole  internal  substance  ware  as  solid 
and  hard  as  the  shell  ? 

Might  not  a  wave  by  any  means  raised  in  this 
supposed  internal  ocean  of  extremely  daise  fluids 
raise  in  some  degree,  as  it  passes  the  piesent  «hell 
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of  incttmhent  earth,  and  break  it  in  some  places, 
as  in  earthquiJ^es?  And  may  not  the  progress  of 
such  i/rave,  and  the  disorders  it  occasions  among 
the  solids  of  the  shell,  account  for  the  rambling 
sound  being  first  heard  at  a  distance,  augmenting 
as  it  approaches,  and  gradually  dying  away  as  it 
proceeds?  a  circumstance  observed  by  the  inha- 
bitants of  South  America  in  their  last  great  earth- 
quake, that  noise  coining  fiom  a  place  some  de- 
grees north  of  lima,  and  being  traced  by  inquiry 
quite  down  to  Buenos  Ayres,  proceeding  r^u* 
lariy  from  north  to  south,  at  the  rate  of  ^  leagues 
per  minute,  as  I  was  informed  by  a  very  ingenious 
Peruvian  whom  I  met  with  at  Paris. 

I  am  ever,  my  very  dear  friend,  yours  most 
aflectionately,  B.  Franklik. 


DESCBIPTION  OF  THE  PROCESS  TO  BE  OBSERVED 
119  MAKING  LARGE  SHEETS  OP  PAPER  IN  THE 
CHINESE  MANNER,  WITH  ONE  SMOOTH  SUR- 
FACE.' 

In  Europe  to  have  a  large  surface  of  paper  con- 
nected together  and  smooth  on  one  side,  the  fol- 
lowing operations  are  performed. 

1.  A  number  of  small  sheets  are  to  be  made 
separately. 

*  CommniiiGated  by  Dr.  Fnnklin  to  tbe  Amerieui  Philoso- 
lineal  Society,  in  wUch  it  ww  rted,  June  30,  1738. 
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it  These  arie  to  be  couched,  one  bjr  ooe,  be- 
tween blankets. 

3.  When  a  hefip  is  formed  k  tnwl  be  put  under 
a  Strang  ptem,  to  force  out  the  water. 

4.  Then  the  blankets  are  to  be  taken  away,  one 
by  one^  and  the  sheets  hung  up  to  dry« 

5.  yVheanL  dry  they  are  to  be  ag«un  pressed,  or  if 
to  be  sised,  th^  timat  be  dipped  into  size  made  of 
warm  water,  in  whjych  ghie  and  alum  are  dissohred- 

6.  TThey  must  th^i  be  {ur^ssed  afain  to  ftNToaout 
the  superfluous  size. 

7.  They  must  then  be  hong  up  a  second  time  to 
dry,  which,  if  the  m  h&pp&OB  to  be  damp,  reqokep 
some  days. 

j8.  They  must  then  be  tak^idown^  laid  togetlier, 
and  agfkin  pressed. 

9.  They  must  be  pasted  together  at  their  edges. 

10.  The  whole  must  be  glazed  by  labor,  with  a 
fliot«. 

In  China,  if  they  would  make  sheets,  suppose 
of  four  and  a  half  ells  long  and  one  and  a  htlf  ells 
wide,  they  have  two  lai^e  vats,  each  five  ells  long 
and  two  dls  wide,  made  of  brick,  lined  with  a 
plaster  that  holds  water.  In  these  the  stuff  is 
mixed  ready  to  work. 

Between  these  vats  is  built  a  kiln  or  stovp,  ^^th 
two  inclining  sides :  each  side  something  larger 
than.tbe  sh^t  of  paper ;  they  are  covered  with  a 
fioe  stucco  that  takes  a  polish,  and  are  so  con- 
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trived  as  to  be  well  heated  by  a  small  fire  circu- 
lating in  the  walls. 

Hie  mould  is  made  with  thin  but  deep  sides, 
that  it  may  be  both  light  and  stiff:  it  is  suspended 
at  each  end  with  cords  that  pass  over  pullies  fast- 
ened to  the  ceiling,  their  ends  connected  with  a 
counterpoise  nearly  equal  the  weight  of  the  mould. 

Two  men,  one  at  each  end  of  the  mould,  lifting 
it  out  of  the  water  by  the  help  of  the  counterpoise, 
turn  it  and  apply  it  with  the  stuff  to  the  smooth 
surfiice  of  the  stove,  against  which  they  press  it,  to 
force  out  great  part  of  the  water  through  the  wires. 
The  heat  of  the  wall  soon  evaporates  the  rest,  and 
a  boy  takes  off  the  dried  sheet  by  rolling  it  up.  The 
side  next  the  stove  receives  the  even  polish  of  the 
stucco,  and  is  thereby  better  fitted  to  receive  the 
impressioii  of  fine  prmts.  If  a  degree  of  sizing  is 
required,  a  decoction  of  rice  is  mixed  vnth  the  stuff 
in  the  vat. 

Thus  the  great  sheet  is  obtained,  smooth  and 
soed,  and  a  number  of  the  European  operations 
saved. 

As  the  stove  has  two  polished  sides,  and  there  , 
are  two  vats,  the  same  operation  is  at  the  same 
time  performed  by  two  other  men  at  tlie  other  vat ; 
and  one  fire  serves. 
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NEW  AND.CUBIOtfS  THEORY   OF   UO0T  AND  HEAT. 

Addressed  to  David  RitTEHRAtJSB,  Es^. 

Nov.  20,  1788. 

UNIVERSAL  8pace»  R8  far  as  we  know  of  it, 
seeniB  to  be  filled  with  a  subtle  fluid,  whose  mo- 
tion, or  vibration,  is  called  light 

This  fluid  may  possibly  be  the  same  with  that 
which,  being  attracted  by,  and  entering  into  other 
more  solid  matter,  dilates  the  substance  by  sepa- 
rating the  constituent  particles,  and  so  rendering 
some  solids  fluid,  and  maintaining  the  fluidity  of 
others ;  of  which  fluid,  when  our  bodies  are  totsAy 
deprived,  they  are  said  to  be  frozen ;  when  they 
have  a  proper  quantity,  they  are  in  health,  and  fit 
to  perform  all  th^  functions ;  it  is  then  called  na- 
tural heat  :  when  too  much,  it  is  called  fever ;  and 
when  forced  into  the  body  in  too  great  a  quaittity 
firom  without,  it  gives  pain,  by  .separating  and  de- 
stroying the  flesh,  and  is  then  called  burnings  aad 
the  fluid  so  enterii^  and  acting  is  called  fire. 

While  organised  bodies,  animal  or  vegetable,  are 
augmenting  in  growth,  or  are  supplying  tiieir  con^ 
tinual  waste,  is  hot  this  done  by  attracting  and 
consolidating  this  fluid  called  fire,  so  as  to  form  of 
it  a  part  of  their  substance  ?  And  is  it  not  a  sepa- 
ration of  the  parts  of  such  substance  which,  dis- 
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eolying  its  solid  state,  sets  that  subtle  fluid  at 
liberty,  when  it  again  makes  its  appearance  as 
fite? 

For  the  powar  of  man  relative  to  matter,  seems 
limited  to  the  separating  or  mixing  the  various 
Jdnds  of  it,  or  changing  its  form  and  appearance  by 
difl^'ent  compositions  of  it ;  but  does  not  extend  to 
the  making  or  creating  new  matter,  or  annihilating 
the  old.  Thus,  if  fire  be  an  original  element  or 
kind  of  matter,  its  quantity  is  fixed  and  permanent 
in  the  universe.  We  cannot  destroy  any  part  of 
it,  or  make  addition  to  it ;  we  ctoonly  separate  it 
from  that  which  confines  it,  and  so  set  it  at  Uberty ; 
as  when  we  put  wood  in  a  situation  to  be  burnt, 
or  transfer  it  firom  one  solid  to  another,  as  when 
we  mak^  lime  by  burning  stone,  a  part  of  the  fire 
diriodged  in  the  fuel  being  left  in  the  stone.  May 
not  this  fluid,  when  at  liberty,  be  capable  of  prae- 
trating  and  entering  into  all  bodies,  oiganised  or 
not,  quiCtii^  easily  in  totality  those  not  organised, 
and  quitting  easily  in  part  those  which  are;  the 
part  assumed  and  fixed  remaining  till  the  body  is 
dissolved? 

Is  it  not  this  fluid  which  keeps  asmider  the  par- 
tides  of  air,  permitting  them  to  approach,  or  sqpa- 
ratu^  them  more,  in  proportion  as  its  quantity  is 
diminished  or  augmented  ? 
*  Is  it  not  the  greatar  gravity  of  the  particles  ctf 
air,  which  forces  the  particlet  of  this  fluid  to  mount 
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wifli  tbe  matters  to  wkkh  it  is  attached,  as  smoke 
or  vapor? 

Does  it  not  seem  to  have  a  greater  affinity  with 
water,  since  it  wiU  quit  a  solid  to  unite  with  that 
ibddy  and  go  off  with  it  in  vapor,  leaving  the  solid 
cold  to  die  touch,  and  the  degree  measurable  by 
the  thomometer  ? 

The  vapor  rises  attached  to  this  fluid,  bat  at  a 
certain  height  they  separate,  and  the  vapor  de- 
wends  in  rain,  retaining  but  little  of  it,  in  snow  or 
hail  less.  What  becomes  of  that  fluid  ?  Does  it 
rise  above  our  atmosphere,  and  mix  with  the  uni- 
versal mass  of  the  same  kind  t 

Or  does  a  iqpherical  stratum  of  it,  denser,  as  less 
mixed  widi  air,  attracted  by  this  globe,  and  le- 
pdled  or  pushed  up  only  to  a  cettsia  h^gfat  fitMD 
Its  surfiMse,  by  tbe  grater  weight  of  ah*,  r»Mdn 
there  surrounding  the  globe,  and  proceedmg  wMi 
it  round  the  sun? 

In  such  case,  as  there  may  be  a  contmuky  or 
communication  of  this  fluid  through  the  air  qidle 
down  to  the  eartin,  is  it  not  by  the  vibrations  giv^^ 
to  it  by  the  sun,  that  light  appears  to  us  ?  And 
may  it  not  be,  diat  every  one  of  the  infinitely 
snodl  vibrations,  striking  common  matter  wtdi  a 
certkdn  force,  enters  its  substance,  is  held  there  by 
attraction,  and  augmented  by  succeeding  vibrn* 
Hon,  till  the  matter  has  received  as  much  as  their 
fcroe  can  drive  into  it  f  - 
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Is  it  not  thus,  that  llie  mrfiioe  ef  tins  globe  is 
coQtiimaUy  heated  by  such  repeated  Yibralions  in 
the  day,  and  cooled  by  the  escape  of  tiie  heat  trfaeti 
those  vibrations  are  discontinued  in  the  night,  or  - 
intercepted  and  reflected  by  clouds  ? 

Is  it  not  thus,  that  fire  is  amassed  and  makes  the 
greatest  part  of  the  substance  of  combustible  bo- 
dies? 

Perhaps,  when  this  globe  was  first  formed,  and 
its  original  particles  took  their  place  at  certain  dis- 
tances from  the  centre,  in  proportion  to  their 
greater  or  less  gravity,  the  fluid  fire,  attracted  to- 
wards that  centre,  might  in  great  part  be  obliged, 
as  lightest,  to  take  place  above  the  res^  and  thus 
form  the  sphere  of  fire  above  supposed,  which 
would  aflierwards  be  continually  diminishing  by 
the  substance  it  afibrded  to  organised  bodies,  and 
the  quantity  restored  to  it  again,  by  the  burning 
or  other  separating  of  the  parts  of  those  bodies. 

Is  not  the  natural  heat  of  animals  thus  produced, 
by  separating  in  digestion  the  parts  of  food,  and 
setting  their  fire  at  liberty  ? 

Is  it  not  this  sphere  of  fire  which  kindles  the 
wandering  globes  that  sometimes  pass  through  it 
in  our  course  round  the  sun,  have  their  surface 
kindled  by  it,  and  burst  when  their  included  air  is 
greatly  rarefied  by  the  heat  on  their  burning  sur- 
£aces? 
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May  it  not  have  been  from  such  considerations 
that  the  ancient  philosophers  supposed  a  sphere  of 
fire  to  esasl  above  the  air  of  our  atmosphere  ? 

B.  Fran&lik. 
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